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ABSTRACT 

This guide for teaching science is Book Two in 
Project LSfe Lab*s (Santa Cruz, California) three^part curriculum for 
a garden^^oased science and nutrition program for grades 2-=6.\The 
curriculuczn is designed for use as an integrated program, but \he 
books can be used independently. It is suggested that the use of 
student j^^urnals can greatly enhance the effectiveness of the 
currlculUE3i by providing a place for students to record data and 
observat i^^ns as well as feelings* The use of journals is referred to 
in many o^E the lessons* Divided into 10 units, this book covers 
nndoor an^3 outdoor science activities oni (1) problem solving and 
commun ica^t ion ; (2) awareness and discovery of perceptions; (3) the 
many aspe^^'ts of soil; (4) the mysteries of growing; (S) 
photosyntfciesis ; (6) cycles and changes, with a focus on decomposition 
and decays (7) interdependence in human and animal communities; (8) 
the ecolo^av and anatomy of insects and flowers; (9) ways energy 
consumpti^^n patterns can be changed; and (10) ways for children to 
conserve ^mnd recycle* Each lesson provides the stated purpose of the 
lesson, a list of all necessary materials, the type of activity to be 
carried 01^^ along with needed background information, discussion 
questions for tying the lesson together^ and additional activities 
and £olloWi<^^up lessons. (JW) 
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ABSTRACT - 

Life Lab is a science and nutrition program 
which faci ] itates critical thinking and aeadeniie 
learning as applied to an Indoor or outdoor labora- 
tory site. The laboratory allows students to apply 
concepts in science: problem sol y 1 ng/commun i cat i on ; 
awareness/discovery; soil; growing; photosynthesis; 
cycles and changes; interdependence; insects, flowers^ 
and pollination; energy; and recycling. Concep^ts in 
nutrition are not only learned but also integrated 
with student eating habits as the students apply 
units In food choices, basic k food groups^ nutrients, 
digestion, consumerism, and recipes. The curriculum, 
entitled The Growing Classroom, consists of three 
books. Book 1 Is a guide to starting a school gar- 
den. Book 2 contains the ten science units listed 
above. Book 3 is the nutrition curriculum. The 
curriculum Is best used as an Integrated program; 
however, the books can also be used Independently 
with success. Teachers with little background In 
science ^rnd nutrition find the activities easy to^ 
teach. 
ADDRESS: 

Project life Lab 
966 Bostwjck Lane 
Santa Cruz, CA 95062 



CONTRACTi ESEA Title IV-C, #i*296 

E/l 1982-83 
PUBLICATION DATE: 1982 

STATUS: Active 



DESCRIPTORS I 
Critfcal Thinking 
Demonstration Programs 
Envi ronmental Educat ion 
Interdisciplinary Approach 
Learning Laboratories 
Nutri t ion Instruct ion 
Outdoor Education 
Sc i ences 



TARGET GROUP (S) : 
Elementary School Students 
Ehimentary School Teachers 



TEACHING METHODS: 
Discovery Learning 
Exper lent lal Learning 
Group Instruct Ion 
Interdisciplinary Approach 
Learning Laboratories 



LEARNING ACTIVITIES: 
Gardtn Ing 
Health Activities 
Outdoor Activities 
Sc lence Act I vi t las 



PROJECT MATERIALS; 
Ca ta 1 o^ Numbe r 

FD 002 112 
FD 002 1 13 
FD 002 J 1^ 



Title 

The Growing Classroom Book 1: 
The Growing Classroom Book 2 
The Growing Classroom Book 3; 



Becoming a Farmer (2-6) 
Science (2-6) 
Nutrition (2*6) 



Si te . 

C/N/S 
C/N/S 
C/N/S 



DA 

5/83 

- . 3 

o 

ERIC 



^ THE G R 0 W . I N G CLASSROOM 



A Garden-Based Science and Nutrition Curriculiin 



For 2nd through 6th Grades 



Roberta Jaffe 
Director 



Margaret Cadoux 
Garden Manager 



Science Coordinator 



Kate Murray 
Illustrator 



developed by 
Project Life Lab 
Live Oak School District 
Santa Cruz^ CA 

through funds prDvided by the 
Departinent of Education^ E*S*E*A. Title IV-C 




Science 
*Is Everywhere 

The mi^t impt>f tjnt ^ubj€<t aruund, 
la H^it'ntt', of tuur?i4% I've clrafly found, 

It's in each brujth of air wp breathe* 
In ^11 the chlorophy!! we receive. 

It hrljis the f^rmef t^nd his ^riiin, 
And somclirnes even rfi^kes it rain, 

it ftudio§ bvi'hivcs, quevfii, and drones, 
lt*s in thi? Wires of teltphontri. 

Ctxil earthworms oo/ing under rocki, 

Thf habitat of the desert fo^, 
Piahets hani^in^ out in tpace,^ 

Even tfedtrnent of our waute. 

The coral inake, the arvtic tern. 
Huge blue whales and long green fern, 

rhe ibolation of our g^nes, 
Houiehoid products, that help us clean. 

Our gasohol and fi^ssil fuel. 

The dinienstons of a metric rule, 
Tornadlc winds and soUf heat. 

The vitamins and minerals found in meat., 

Bugging, cloning, Lomputer advice. 
Test tube babt*s and ^jper rtci*, 

TV, UFOs. voleank ash. 
Ointment for a siubb^^rn rash. 

Acoustics in a tertain place, 

I'la^tic iur^efy on the face, 
!nsecH and molluik^ all amynd. 

Big Fix>t'§ iniprints on the ground. 

The paper making up this page. 
Why sausage needs a bit of sage. 

The diets to k.?op us siim or fat. 
And ivine fefirientin*^ in fhe vat. 

It's why the sky is gray or blue, 
Ahd how each rnorning hnnjis the dew. 

It's fire and ice and foam and mace. 
It's the factor that h'^lji^ one win a race. 

It's s,upvrbr it ion's bjttef foc^ 

No gues;*ing herr, you have to know. 
Its nucleaf power, fierce and strong. 

It's balance in nature that can't go wrong. 

it's mist and fogged-up window panes, 
And pamt to rnark off parking lanes, 

The brilliance of a rainbow's hue. 
The li>tal existence of ttie and you. 

I could go on, and on, and on, 
With things here now, and long* long, 

The list could grow, and grow, and grow, 
From lofty skyscrapers tc rising dough. 

So science, my friends, is everywhere. 
In foods we eat, and clothes we wear^ 

It's why there's calm b^'fpre a storm. 
It's life itself in eyefy form! 



Likra john^n i§ a Bixth-CraJf S^iemf Teaihtr 
a! CarvfT SfAop/, Mtllfdgfpitlf, Gtofgia, 
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HOW TO USE THESE BOOKS 



This curriculum has been prepared as a tool for tea^ \.^^ 
developing a garden-based science and nutrition pre • 
divided into three books for easy use. All sectior' an i un . 
are identified with a salmon-colored cover page. ^ u 
the three books are numbered in sequence to facili i ^ 
referencing. 

Book One is a guide to starting your school garden c > ;isists 

of three sections: 
Breaking Ground 

Cultivating Support For Your Growing Classroom 
Basic Gardening and Experimental Beds 

Book One contains a Table o£ Contents for all three books. In 
addition. Books Two and Three have individual Table of Contents. 

I Book Two contains the Science Curriculum^ It is divided into ten 
^ units : ^ 

Problem Solving/Communication Cycles and Change 

^^—-^ Awareness /Discovery Interdependence 

SoLl Insects J Flowers ^ and Pollination 

Growing Energy 

Photosynthesis Recycling 

Book Three contains the Nutrition Curriculum, It is divided Into 
six units ' 

Food Choices Digestion 
Basic Four Consumerism 
Nutrients Recipes 

The Science, Nutrition^ and Gardening Curriculum is best used as 
an integrated program. The books can also be used independently. 
For example, you may choose to use the Nutrition book, foregoing 
the Science and Gardening books. Or you may simply use the Garden- 
ing book and start a class garden. Thus, you can develop your 
program one step at a time. 

The salmon-colored cover pages of the Garden, Science, and Nutri- 
tion Curriculum units include: the undt title, a brief unit sum- 
mary, titles of that unit's lessons, recorTmended grade levels, and a list 
of places to find a few special materials, 
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Each of the lessons is presented in a similar format. The lesson 
format is presented below: 




The purpose of the lesson in terms of the student is etated here 



All necessary materials are listed hafe. Those that 
require special attention are noted with a star.lph 
Information on finding these materials is listed on the first page 
of each unit, under the unit summary. 

The action is described here, and any needed background 
information is provided. 



The knot is intended to tie the lesson together through 
the use of discussion questions. It is designed to 
assist you -in determining if your obj ect ives were reached. 






Additional activities relating to the ACTION are sug- 
gested here as follow-up lessons* The page numbers of 
lessons in other units that support this lesson are 
listed here in some cases* 



This means that the lesson is continued on the next page. 



In addition, use of a student journal can greatly enhance the 
effectiveness of this curriculum. Journals can serye as both a 
place for students to record data and information regarding their 
experiments, and as a focus for feelings and observations. The 
more kids explore their world, the more they want to communicate 
the results of their explorations* Capitalize on this through 
use of the journal. It is referred to in many lessons. 
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SCIENCE 
BOOK TWO 



Problem SQlving/CQmmuriicat ion , , , , ,85 

Sinking Ship ,87 

Count Off. ^ ,89 

I just Love Applause 90 

Lap Game * , p91. 

Lighthouse 92 

Knots , , , . , 94 

Skis ,95 

Monster Mash , . . 97 

Six Bits ,98 

Tell It Like It Is , , , , , 101 

10-4 Good Buddy. * . 103 

All or Nothing ..... 104 

Five Squares . . ^ . , , , , . , , 105 



Awareness /Disco very 107 

Candid Camera. 109 

The Unnature Trail 110 

Ear-Ye, Ear-Ye , , . , , . 112 

Only the Nose Knows. 113 

6 of 1^ % Dozen ,of the Other 115 

Everyone Needs a Rock 116 

See No Evil^ Hear No Evil. .............. 118^ 

Mystery Powders 119 

Little Munchkins 120 

Sharp Eyes . . , 121 

Burma Shave, , . , 122 

Lost in the Ozone Again. 123 

Big Ears 124 



11 * • .125 

Behind Door # 3 We Have .... Soil ! 127 

Sensual So 11 * , , . , . , . , , , , , , , ^ , , ^ _ ^ 128 

Star Trek, .129 

Living in the Soil .131 

Soil Doctors , . , . , ,133 

Water Water Everywhere .134 

The Great and Powerful Earthworm . . , . 135 
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Growing • • • 

Spaceship Earth, . . , ; , , , * .139 

Big Mac Attack . , . .140 

Seedy Character, «142 

Adapt-A-Seed .144 

Samson and Delilah * , 14 5 

It's Getting Stuffy in Here. .146 
Luna Seeds ^ • ^ 147 

Lotus Seeds. * ^ ^148 

Growings Growings Gone .149 

Glass Seed Sandwich, .ISO 

Let's Get to the Root of This. . , . 151 

Making and Using Root View Boxes . . .152 

Run Root Run . . . . ' 153 

Let's Get a Handle on This , . . . , 154 

Which^ Way Did It Grow, . .155 

Plant Sweat. , , , . 156 

Room to ,Live .157 

Seed To Earth,., Do You Read Me . . 158 

The Big Sleep, .160 



Photosynthesis 



Sugar Factories, , . . .163 

Let's Make a Deal. ................... 1 64 

Magical Mystery Tour * .165 

You Light Up My Life ................. .166 

Plants Need Light, Too 167 



Cycl as and Changes ...... .169 

The Power of the Circle .171 

Adopt a Tree ..................... .175 

Dr. Jekyl and Mr. Uvde .176 

You Look Different Than the Last Time I Saw You. . . . .177 

Bring in the Clean-up Crew . .178 

Compost Bags . ^ * .179 

Compost Bags - Part II . .180 

Mother Earth . . , . , . .... .181 

This Earth is Sacred 183 
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Interdependence ^ , , . ,^ « , • , • • . .18 5 

Eat the Earth .187 

I Eat the Sun. .188 

The Sun's Restaurant ...... .189 

Kill 'Em Dead - 190 

Refried Cattail'with Filet o£ Beaver Tail* ....... .191 

The Day They Parachuted Cats into Borneo .193 

Caught in the Web o£ Life. . ......... .194 

How Many Interdependenc ies 1 95 

We're Just Babes in the Woods. ........ ^ • * • * .196 

Lunch Bag Ecology - Part I . . . ,198 

Lunch Bag Ecology - Part I I • '199 



Insects, FloweTS, and Pollination. . . , 201 

<4>" — — — — - 

Teacher Information - Pest Management, ,203 

FLower -Power - Part I , .204 

Flower Power - Part II ,206 

Magic Spots. . , .208 

Garden Puzzle, . , , , , , , .210 

Plant Architects . .213 

I Need My Space. .215 

Poisoned Darts , .217 

Earth, Planet of the Insects ,219 

Charts of Beneficial/Harmful Insects , .221 

Insect Anatomy or Make No Bones About It . ,223 

Bitecycle , , . , , . .225 

Who Lives Here?, . , , .228 

On Your Mark, Get Set, Get Slimy;. ,231 

Buggy Diner.- . , , , , ,233 

Ladybug, Ladybug, Fly Away Home. ,235 



Energy . .237 

Energy Detectives^ . j ,,,,,, , . , , , , ,239 

Are You a Loser, User, or Saver of Energy 241 

Big Mac Engery Attack; ,242 

Eddie Electric and Motoring Mable. , . , ; , . .243 

Pretzel Hog. . . , .: , ,245 
Same-Oj Same-0 . * ,,, 1 . .247 

Sin City 248 

The Great Gearloose Creation , . .251 

Recycling , 2 53 

Circle - Cycle - Recycle , , . ,255 

The Cycle of Recycle . . , . 257 

Freeways Full of Garbage , . , , ,258 

Self Survey, . . . ^ ^ . , , , , ,261 

A Human Paper Factory ,263 

Mysterycycle Guessing Game ^ , , , , ,265 

Recycling at Your School ,,,,,, .266 



ERIC 



The skills of problem solving, commifnica^t ion , cooperation, concen- 
tration, and listening form an important foundation for our total 
curriculum. Much can be gained and learned with students having 
some strengths in these important areas. 

^ . - 

Both indoor and outdoor, active and calm activities are included 
in this unit. Each activity strives to involve studen"ts in prac- 
ticing one or more of the abovfe-ment ioned skills in a fun and 
novel manner. 



Lesson Titles Recommended Grade Levels 



Sinking Ship 






3-4 


Count Off 






2-3 


T Just Love App; 


Lau s e 




2-6 


Lap Game 






3-6 


Light hous e 




* 


2-4 


Knots 






- 2-6 


Skis 






4-6 


Monster Mash 






5-6 


Six Bits 






4-6 


Tell It Like It 


Is 




4-6 


10-4 Good Buddy 






2-6 


All or Nothing 






5-6 


Five Squares 






5-6 



Special Materials 5 Where To Find\ 

Skis - 2' X 4's from lumberyard. See directions attaclied to lesson. 

*The above material is listed to assist you in locating %x\ All . 
materials are listed with each lesson and most are readily availabl 
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This exercise is designed to have students solve a problem 
in a cooperative manner through the Use of a simulated 
disaster . 

Read the following to the class. As a field trip, your 
group has taken a boat ride to see some islands which 
lie off the Santa Cruz coastline. The boat is now by 
island. We know^ that this island is deserted; there are 
it. We do not know if there are animals on the island 
is w^ater on the island. From your boat, you can see 
that there are some trees and greenery on the island/ Suddfnlj 
the boat scrapes along a large rock which tears a hole i©| " 
The boat will sink in 30 minutes. Fortunately, th€_ ^ 
lifeboat that you can use to get to the islandj bu^t it is 
enough to sail on the open ocean back to Santa Cruz, There 
for all the. people in your group and for five things that 
take w^ith you from the larger boat, , 



a large 
people on 
or il there 



bottom . 
a small 
not big 
is room 
you can 




On the blackboard write the following list of things found on the boat 
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a.. rifle, and \o boxes c^bv\llcb 

4-. ftsHmcj rod ar\A +o,cicle 
57 I boy of b^hcA vv^odxhe^ 



4.io fiar-e k\re> 
7. Qxe^ 
knife 



[0. po^\r mbb^'Hs 



Wi^'cK 5 -Hnii^^s wii 1 vou.r group 40 ke'^ 
Th^s ^ a group deci^i orv 




This can 
e X e r c i 5 e 
act as a 



be done as a whole class activity^ or as a small group 

If done as a small group ex ere is e ^ have one student 
recorder to write down the five choices. 




Explain how the group came to a decision. Tell what 
would have happened if only one item from the list 
had been allowed? Did you feel like your point of 
view was listened to? Did you listen and respond 
to others? 




/To develop the skill.s ot problem solving and cooperation 




number 



Thit- exercise asks students to physically order themselves 
accord ino to numbers on their backs, 

^Khile students are sitting at their desks, place a number 
on their back, face side visible. 

-Students should neither speak, nor look at their own 
This is a non-verbal exercise requiring the group to line 
up in numerical order. 

^Students may lead others to the proper place in line, 

-Use the perimeter of the classroom for the playing area, and design 
a beginning and an. end point. 

To inject a greater sense of challenge^ inform, the class that they 
are being timed [or ask them if they'would like to be timed'l. Shoul 
anarchv prevail after 5 minutes, have everyone "freeze^v Kemind 
them that the solution requires cooperation. Give them additional 
time to complete tlie exercise. 




Mow manv people helped someone else get to the right place 
[low did^vou find your place? liow did it feel to not be 
able to speak, and have to solve a problem? 




cat, 



C3 




8^ 




*Have that person leave the room. 



* While the volunteer i? out of the room decide with the class what 
simple action you would like the volunteer to perform when they 
retui^n [e ..^ sit down and take their shoes off). 

*The class is to communicate this non-verbally by clapping faster 
or slower as the person comes closer ^ or moves farther from the 
desired action. 

If you want the person to walk to their desk and sit down, the class 
would clap if the volunteer began walking in the direction of his/ 
her desk. The class would stop clapping if the volunteer turned 
away from the direction of their desk. This is similar to the common 
children*s game called Hot and Cold. 




^^^^^^^^ 



'.-1 





^^^^ 



1 

I 




/ To develop the skills of cooperation and group problem sdlving^ 

this game has each pai^ticipant playing an integral 
pavt of forming a circle of people that is physically 
connected. 

^Have everyone in the group stand in a circle shoulder 
^ to shoulder . 

*Next hav^ everyone turn to the right, 

^Then very gently have everyone simultaneously sit down on the 
lap of the' person behind them. Everyone must do this precisely 
at the same moment. 

"Repeat until successful* 

How were each of you important to the completion of 
tho lap circle? What does it mean to cooperate? 
C?an you give e.tamples of people working together 
in order to accomplish something? What is the 
opposite of working together? 




4 

I 



Adapted from The New Games Book , The New Games Foundation 




To develop communication skills. ; 

^— — - - -- -=1 





This exercise asks one student fLighthouse) to verbally 
lead another blindfolded student (Boat) through a maze 
of people, 

*Ask for a student who feels that they can comrnun lea t e 
clearly. They are tne '^lighthouse"/ 

*Ask for another student who considers him/herself a good listener. 
They are the **boat'*. Blindfold this student. 

*The remaining students will become obstacles in a bay, 

*At one end of the playing area situate the lighthouse. 

*At the other end place the boat. 

*The remaining students can take their places between the boat and 
the lighthouse as obstacles in the bay. 

*The task of the lighthouse is to verbally lead the blindfolded boat 
through the obstacles. The lighthouse should remain stationary. 
The lighthouse should give the boat explicit directions so that she/ 
he will avoid the obstacles. 



16 
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uie task is comploteci when the boat 
:>5hould the boat hit an obstacle and 
to be blindfolded and b e q i n a q a i n . 
and silent . . - . 



safely arrives at the lighthouse. 

s ink , choose another student 

The obstacles should remain still 




How 



id it feel to be the boat? What did the boat have 
to do in order to stay afloat and reach the lighthouse? 
How did it feel to be the lighthouse? What did the 
lighthouse have to do in order to bring the boat in 
safely? What does ''concentration*^ mean? V/hat does 
"communication*' mean? 



as 
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/ To develop the skills of cooperation and group problem solving 




This exercise has students form a web with their connected 
hands. They are then challenged to untangle the knot 
without speaking or dropping hands. 

To form the human knot, give these instructions to the 
group : 

^Stand in a circle sliculdcr to ^h^:'Mlder. 
*Placo your hands in the center. 
* C 1 o s e >' o u r e >' e s , 

*Grab two other hands, as if shaking; hands. / 

^Make sure that no one holds both hands with the same person^ or 
holds the hand of a person right no; 1 to t hem , 

*Kow without speaking, or disconnecting hands, open your eyes. 

*Untangle the knot without speaking or breaking hands. 

Occasionally a knot is too difficult to untangle. If that is the 
case, try again. A^variation on this would be to allow students to 
speak while untangling the knot. 




How did it feel when you were stuck? Did everyone have 
to contribute to the solution of this task? What does 
cooperation mean? What is a problem? Can you name some 
ways neopl c work together to solve problems? 



Adapted from Th_e New Came^ Book , The New Games f'oundarion 
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To foster skills in cooperation and problem solving. | 

I'his game requires students to work together silently 
in order to move two ski-like pieces of wood. 
After building the skis (see illustrated direct ions _below) 
have six students stand on the parallel skis- = one foot 
on each ski. Have each student" standing on the skis pick 
up a rope hand hold from the ski. Then give the following 
directions to the students: 

This is a non= verbal game. That means there is no talking 
allowed until the end^of the game. The object of the game 
is for the six of you to move the skis that you are standing 
on a distance of ten feet. You cannot remove your feet from 
the skis. You cannot let go of the rope that you are holding. 
Vou have to work together, without speaking, and move these 
skis. Sound easv? "Remember no talking. O.K., go ahead and 




beg in. 




HAlFl^AY is/To tH^ 






tflS- UoOP 




Id 



:Do SANE 
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/ To develop the skills of ^oblem solving and group cooperatio^ 



This game asks the group to discuss, and then physically 
solvc'a problem together . 

The group must form a monster all linked together using 
half'^the total feet and half the total hands of the group 
That number is the number of hands and feet that the 
group is .allowed to use in putting together their ]nonster 

*So say you have 10 group members. The group can then use no more 
than io' hands and 10 feet in constructing their monster 





MK:6 



*No more than this amount of hands and feet can touch the ground. 
No other part of the body may touch the ground. 

-*Have the group first meet to discuss the problem for 3-5 minutes 
before actually attempting a solution. 

The monster^ whe^n completed^ must be able to move a short distance. 
If after 10 minutes the group is unable to complete the task, allow 
them to use an additional hand or foot 
until the group is successful, 
less participants per group. 



Continue adding appendages 
This activity works best with 12 or 





^ To develop communication and cooperation skills through problem i 
j solv ing — — - _ 




This game asks students to solve a problem by putting 
together written fragments of information. 

Divide the class into groups of 6, and pass out the 
^'6 bits of information'"- problem fchoose from the problems 
on the next three pages). Tell the students that there 
is a problem to solve. They can tell their group what 
is on their paper or read it aloud; but they must not show it to 
others , 

One of the bits states the question or problem. As the problem 
5olvini4 session progresses, students may ask for help. Tell them 
that everything they need to know is on the pieces of paper. You 
may choose to give each group a large piece ot paper to assist 
them in soLving the problem. 




At some time during the discussion session, 
the class is made aware of these points: 



lake sure 



^The problem could not be solved without the contributions 

of each person in the group. 
^People feel more committed to a session if they contribute 
by saying something - the earlier the better. 

*rt*s easier to talk to each other in a small group than to talk 
to one instructor in front of a large group. 

*This exercise illustrates that each person in a group brings 
information and skills that can be used by the entire group to 
solve common problems. The pieces of paper represented the infor- - 
mation and skills that each" of you brought to the group 

^Answers to Six Bits X'ariations 
^1 is 20 dax's 
-2 is J i I 1 - 5 

Lucy - 9 

Cindv- 7 



Adapted from The Green Box 
Humbolt County Oft Leo 
Kduc at ion 
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-■^1 SIX BITS VARIATION (a prob 1 em = so 1 v ing techniquej Jerry Parker and 

Frank Ferguson 



Took more than a woek for Slim 
to round up hi? horses. 

Slim would USD division to 
solve his problem. 




kJJ 



There are two digits in the 
number of horses Slini rounds 
up each day. 



Botii digits are Ic 





Slim has 2 60 horses. 

He rounds up more than 11 
horses each day. 
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It took less than a month for 
Slim to round up his horses. 



He rounds up less than 19 
horses each day. 

^7 




4 

PROBLEM: Find out how many 
days it took Slim to round 
up his ho r s es . 




The number of horses Slim rounds 
up can be divided only by itself 
and one. 



SI im * s horses are all black, 



2j 





2 SIX BITS VARIATION (a probler 



From 

"solvirig technique) Frank Ferguson 



1 

Lucy^s age plus Cindy*? ago 
equa-! 5 s ixteen . 



The ages are not even numbers. 



Jill's age is tKO.less than 
Cindy ' s 



Diana is older than all the 
girls. 



Jiil'5 age plus Lucy's age 
equals fourteen. 



Find the age of Liicy, Jill 
and Cindy . . 



The total of all three girls' 
ages is the same as three 
times seven. 



Luc>'-s age minus Jill's is 
four . 



Jill's birthday is in March. 



100 



Cindy's birthday is in June, 



Diana is eleven years old, 



Lucy's age is two greater 
than Cindy's age. 
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To introduce students to the concepts of one-v,ny 
communication, 



and two-wav 



1 





This ex ercise uses verbal d I r ec t i nn= c iv ing to studv 
communication. 

On^the next page is a printed pattern sheet for use with 
this exercise. Introduce the concepts of one-way and 
two-way coinmunicat ion and briefly describe the lesson 
to the cTass. One -way communication occurs when the ^_ 
speaker docs not allow the listeners to ask questions or participate \ j_ 
in a dialnv;ue. Two-way communication occurs when the listeners ^ 
ask questions s give feedback, or take an active role in the ./ ^ 

discussion. 

Explain that the first series of trials will involve only one-way 
communication. ' * . ■ 

^Select ^a volunteer to describe a drawing to the whole class using 
one-way communication. Be sure that the class understands that 
they may not ask questions or give the speaker clues concerning 
his success or lack of it, 

*Have the students hold up their drawings and show^ them, the original 
design that the speaker was describing. 

'^Afik the students to tell the class what made this task so difficult 

^Repeat the procedure' several times. 

Select two volutiteers and send "one to the blackboard. Instruct the 
student at the board to draw what the second student describes. 
This demonstrates two-way communication, 

*Give the seC9n4 student ^a design drawn on a sheet of paper, and 
toll him./her ' to. describe ^ the design to the student at the board 
(from the back of the room to increase the attention of the rest 
o f t h e c 1 a s s ) . 

*Tell ^the student giving the instructions that he/she may instruct 
the student at the board to make changes at any time. Be sure to 
tell the class that this is a form of two-way communication (the 
drawing provides the student describing it with information con- 
cerning the success^pf his/her instructions). 
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first 
?a t is f 
a n n c c 



^ Thi^ exercise uses a discussion format to focus students 
on list ening . 

*Start a discus.sion of special interest to the class 
[e , , current event s , sport s , pets, hobb i es , out ings) , 

*After the discussion Is underway, interrupt the class 
and tell them that before anyone speaks s/he must 
repeat what the previous speal^er has said to that person's 
action. Have other m em hers of the class notice if this is 
u ra t e account . 






Hold a brief discussion on how the echoing rule affected 
the class. Hopefully students will recognize that 
listening is often an active task, not a passive one. 
Also they may realize they are poor listeners because 
they become so absorbed in what they themselves are 
going to say. The exercise also helps students real Lie 
the amount of ''reading into" others* remarks they do. 




roup u V c i i o n m a k i n g 




Th i ^ ex e i^c i ^ e 
dec Is ion. 



! o r e e s 



studenti^ to make a 



^(;e t abou L > i X vo 1 un L ee 



riay wis 
u n e X p 1 a 
oh J DC t 

^lU.ve t 
pi aced 
in i nut e 
go to 
a 1^ t e r w 
t h e %^ w 



*You 
u r ; 



ma 
" i I 



rs \%hu are wlllini; to pay five 
cents to be part of i-n exper iinent , If nocQs^ary, vou 
could encourage volunreers bv ^a>Ung that there^ is^ 
a chance to make sonc :nnney from the experiinent. You 
h to avoid using mnne>^, Trv asking for volunteers for an 
i ned exper iment and then providing a walnut or some other 
a ^ the p r i r e . 

he I'oluntecrs luriii a cirwlu j i-. iLii chu nickel ii^oni eacli 

in the middle. Now explain that the group has ten 
s to decide on who get> the vwncv. The money must all 
one person. Xo deals can !:e made to split the money 
ard. Leave it complete!)- un to the group to decide )iow 
ill award the pr1"e. 

y want to divide the class and run this activit)' in four 
e groups :S imu I taneous I >^ . Lumpare... 




Alter the dec i s lo n ■ ( t he winner should indeed keep the 
prinej, have the class discuss the groups s decision- 
making methods. Often groups will choose luck as their 
method. Why? Is it fair? Was there any discussion of 
who needed the money the most? 




Adapted from The G r e e n Box ^ Ikniiholr Count v Off ice of luhicatinn 



lips SyKa^G ^ ^IHftC . ?f ® ^1 ? ^ ^lr<rAKit,r'^;^/^ Vii^; 




To develop skills in communication 
and small group cooperation. 





This exorcise asks groups of students to put together a 
puzzle without speaking . 

Divide the class into groups of five. In the case of 
an uneven total, designate the extra students as official 
timers-. Give each group one complete set of five 
envelopes (see material directions belowj . Each child 
in the group receives one envelope. 

Have Che students listen to the following rules: 

The object of this experiment is to form 5 squares 
of equal size. 

Each person in the group must have one square 
front of them. 
No member may speak. 

No member can ask, or in any way signal that he/ 
she wants one. 

Members may give cards to others Cstress this) . 

The first group should remain silent until the last group has 
f inished . 



in 




Discuss what happened within the group while doing the 
task. Was not being able to talk a help or hindrance? 
V/hat kept you from solving the problem to begin with? 
What helped you to solve the problem later? 



PREPARATION: 

Using tagboard or cardboard, cut 6 sets of 5 squares each 
Cut each set into the following parts: 




B ' / 



A 




Label the parts as they are in the diagram. Label five envelopes 
with A, B, C, D, and E. Put all the *'A*^ parts in the ^'A^* envelope, 
Put the ''B" parts in the *'B'* envelope, and so on with E. 
Repeat until you have 6 sets (enough for 30 students). 
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Looking about, exploring and expanding our perceptions is t'-.e 
purpose of the Awareness/ Discovery unit. We exercise and b.gin to 
fine tune the senses our connection with the world around us 
v; 1 1 h these lessons. The senses become additional scientific 
tools in the discovery process. 



Lesson Titles Reconimended Grade Levels 

Candid Cainera 2-3 

The Unnature Trail 4-6 

Ear-ye, Ear-ye 2-5 

Only The Nose Knows 4-6 
6 of 1, h dozen Of The Other 3-5 

Evervone Needs A Rock 2-3 

See No Evil, Hear No Evil 4-6 

Mystery Powders 4-6 

Little Munchkins 4-6 

Sharp Eyes 2-4 

Burma Shave 2-6 

Lost In The Ozone Again 5-6 

Big Ears 2-4 
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To develop the skill of observation. 



This exercise helps demonstrate the importance of our 
sense of sight in connecting us with the world we inhabit 
by having us become cameras. 

This is a variation on the basic blindfold walk often 
used as an introductory lesson on senses. Have students 
work in pairs,^ One is the *'pho tographer*' ; the other is 
her ''camera'-. The photographer focuses the camera (whose eyes are 
closed) by pointing it at the subject. Camera must keep eyes shut 




tight until the photographer exposes the picture by lightly pressing 
on the camera's shoulder. The camera describes the pictures' to the' 
group during sharing time at the end of the exercise^. Switch roles. 



Suggested subj ec t s : 




tree bud 
^ra& bark " ) 





What would it be like to n^ fmr^ the sense o£ sight, ^ 
What sense do you make the most use of? Can you name 
something that you have looked at that made you feel 
good... made you feel bad,., angry? What would it be 
like to have all of our senses taken awav? 



u 



ievc I op V 1 >^ua' 






1 ' ^t^iM:/"^^"^'^ 





T h i s c 
bcl one 



i i f f icul t 

^ ec r e t , 



Have the 
one at a 
pick up) 
end of the 
ff no one saw 
but that ther 
throuiih as ma 



Cho 
s i t 
it 
nut 
ble 

to 

Ob j e 

^tucl 
t ime 
a s m 
tr 



ose 
e ( 
15 = 
br 
nd 
pic 
c t s 

en t 
, w 
a nv 
ail 
al 
e a 
ny 



.... ) * 

xorci^u a?ks students to find objects that do no^ 
in a particular environment, 

a 40 50 foot section of back playground or garden 
preferably with one or more trees) and place ^lo^S 
2 0 human made objects. Some of these ^ ho u 1 u ^ t a n c 
ichtlv, like flashbulbs or balloons. Others should 
with their surroundings, and therefore be more 
k out- Keep the number of obiects you have planted 
can be displayed from ground level to ten feet high, 

s walk over the section of playground or garden site 
itir intervals between them trying to spot [but not 
of the objects as they can. When they reach the 
the%^ can whisper in your ear how many they saw. 
i of the objects, tcl 1 everN^one how many were seen, 
re still more. Then let them start over. Proceed 
rounds as the students show interest. 
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it is important that students not give away their findini^s in anv 
way rpointing, jumping up and dowr/, screaming, etc.) to others in 
This will keep the interest level high. 



t n e zTOu; 




What was the most difficult object to see? Why? The 

easiest? Why? What are some things our eyes can tell 

us about the world around us? Are you more aware of 
your surroundings when you are in a new place? 



Adapted from Shar inp Nature With Chi Idren , bv Joseph Cornell, 
An and a Pu h 1 i c a t i o n s ^ 
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the sense of smell 



Our sense of smell serves as an 
important inforination gathering 
tool as demonstrated by this 
mystery smells activity . 

With students sitting very stilly 
release in one corner of the room 
aramonia poured on a . cloth. Perfume can also 
be used. Ask students to raise their hands 
as soon as the odor is detected. Have them 
note the progress of the diffusion of tlie 
odor through the air across the room. 

Discuss what use our sense of smell is to 
us. What kind of messages does our nose 
give us about the environment? Can. you 
think of any times when your nose told you 
something before your eyes C© ^ ^ knowing 
what was going to be for dinner; smelling 
a fire)? What would it be like to be 
unable to smell anything? Can you think of 
any animals that would have trouble sur- 
viving without smell? Can you name some 
"good*' odors and some ''bad" odors? 

*Have students take out a scrap of paper 
and number it 1 to 8 on the left hand side 




to the class. Tell them they are 



*Pass out the mystery fragrances 
smell detectives. 

*There job is to use their nose power to solve the dilemma of the 
mystery fragrances. This should be done individually. 

When the students have completed the exercise, discuss the mental 
connection they made with past experiences that helped them to 
Identify the fragrances. Go over the answers. 



Suggested Fragrances 



BAY L-£A\i£-S 



r OF Fee- 
c o c o A 
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Namo instances where your sense of smell told you something 

before your other senses? What would it be like to not 

have the sense of smell? What happens =to your smell when 

vou cet 3 cold? 





10 develop a sens i t iv i t y t o the feel and the 
textures in the garden environment . 



appearance of differe 



On the 



.^j^.^Five egg cartons (Paint the top of the cartons to cover 
^^ the package design. Across each top write "Touches^', 
e bottom of each carton, label one half of the carton with 
one texture, such as "rough^* and the other half with the opposite 
texture, ''smooth",) ^- 




It 
1^ 




Students, in pairs, search 
the natural environment. 



for contrast ing textures in 



Introduce the 

use our sense 



ac t ivity 
of touch. 



with a discussion of how we can 




What parts of your bodv can vou use to find 
different textures? (Fingers, hands..,) 

Wliat do many animals use to feel things in front 
of them? [Their whiskers, noses) How about using 

y o u r no s e s t o r e e 1 t h i ng s ? 

Today we* re going to explore the garden for differeni^^ 
touches. We have special containers for vou to go 
collecting with. Each pair of students gets an egg 
carton. We * re going to collect a dozen touches. On 
the bottom of the carton are secret words which tell 
you what touches to collect. Keep these words to 
yourselves. As you go collecting remember to handle 
everything gently and to take only small pieces. 

you return be sure your collecting boxes are 
so no one will see what you have found. 
When the students have returned, redistribute th 
cartons and have students determine the opposite 
textures that other pairs have col lected . (Wi thout 
looking on the bottom of the carton.) 



V/hen 
closed 



egg 




What th 
the sof 
first 1 
1 ooking 
What te 
dying? 
What se 
things ? 
things I 



ings that you collected felt the scratchiest 
test, the wettest? To find the touches you 
ooked with your eyes. liow did you know from 
^ what objects would feel soft? Hard? Squi 
xtures did you find on things that were old 

What textures did you find on young plants? 
ason do you think of when you feel dry, sera 
Soft, wet things? Where did you find warm 
cold things ? 



Adapted from Acc 1 imit jzat ion Walks by Kirk Hoessle with 
Steve Van Mat^^ ™_ — - - 
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m 
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'alkinc.to' ^oci:^ begins ii< tar-fetched^ anJ end^ a> 
iCing an involving and bel ievable. exerc i^e for our 



' r i a \^ u 



; u U c n I 



< find a ruck aboiit the size of two 
k chdldron to find "their'' rock and 
a sitting knee to knee circle. 



^j. 1- 



s e n s 0 r y o x p 1 o r a t i n n 



i n \^cni r roc k 



:^ pui:^ts, j^moot^h places. Ip vour rock cold 
e L- k ? 1 ^ it a h e a v ^^ or 1 j li h t: rock? 



three parts of yuiir.rock. Any surprises 



mm. 



L Ke pi'obably shouldn*t taste it, but imagine what it 



=- your rock' and see if it vM 1 1 tell vou something 

about its Life as a rock. Was it alwa>'s where you found It? 
Tap >^uur rock with your fingernail. h'lint sound does i.t make? 
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*liave 5tudentt imagine getting smaller, smaller, and smaller until 
they are ^^o tiny they can imagine exploring their rock as if it 
were a small planet. Where would they plant a garden? Is there 
a bit of dirt on it'^ Vvhere would they locate lookout tower? 
V.hore would they locate a cave for hiding? Where would they 
locate a valle%' to collect rainwater? v;here would thev locate 
a hou^e? 

^Collect the rocks, blindfold the children (or have them close their 
eyes), and redistribute the rocks randomly to the children's right 
hands. Ask themi to feel the rock and when you say '■PasSj" to pass 
the rock to their right if it is not their rock. Feel their rocks 
a.gain,_ and '*Pass," until everyone has their rock. Then take off 
blindfolds and discuss 'what children could tell w^ithout looking. 

*End by having the children disperse to hide their rock somewhere 
near so that if the%' came back here they could find it. 




List adjectives used in describing the rocks. How many 
colors were in your rock? How much do vou think it 
w^e i ehed ? 




■Catecorice rocks into groups by such characteristic: 
as s i ce 5 . t ex Lu r e J ghape, and color. 



\ 
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a role: 
the mouth 



I o dev-:\ov our senses 

By foci^sing on the use of our senses ^ this game shows iis 
how much information we get from our environment, 

^Form a group of five students. 

*Choose one person to be the "eye''. The other four 
people are blindfolded and then each person chooses 
one as the nose, one the ears, one the hands, and one 
Thus all five senses are represented. 

-Now f o r ;n a line with the " e >^ e " in the f o n t . 

"^The "eye" leads his line to three different objects for inves- 
tigation.' 

^Lkach object must he investigated by each person Independently 
in terms of his "sense". The no s c sme 1 1 s the object^ the hand 
touches it, and so on, 

^Pn not discuss together yet. Once everyone has formed his idea 
of what the objects are, the groups returns home. 



Mow did you feel using only one of your senses? What 

do you think the three objects were? Why? How ijnportant 

were the other mem_bers of the group to you? 





Each group can find a way to share what they have dis- 
covered (collage, pantomine, verse, etc.). 

Adapted from The rreen Box , Huinbolt Countv 
Office of Hducat ion^"^ " 
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To develop sensory and problem solving skills . 





This game challenges students to use their senses and 
problem solving abilities to 'identify 6 different white 
substances . 

Begin by spacing the 6 bottles (each in a pie tin with 
a number] in different spots around the room. Give the 
followinn directions to the class members: 



Take 
left 



out a scrap 
hand side. 



of paper and number it 1 to 6 on the 
You will secj placed around the room, 
6 bottles with numbers. Each bottle contains a 
different white powder. Use your five senses to 
discover what is in the bottles. If you choose to 
taste a mystery powder^ put only your baby finger in 
the jar for a small sample and taste. Taste only one 
sample per jar. Make sure to use all your senses. 
When you think you know what is in a jar ^ write the 
name on your paper next to the proper number. Spend 
no more than three minutes at each jar. When you 



Upon 
them 



most of you are sitting 
game. Let's start with 
. begin. There should 

discuss what it was that 



have finisheds sit down. When 
in your chairs, I will end the 
five students at each jar, O.K, 
ho no talking. 

completion ask the students to discuss what it was that helped 
solve the problem. At this point you are not interested in the 
answer. Explore the process of arriving at a conclusion used by the 
students* List adjectives (without naming the powder) that describe 
the contents of each bottle. Then list all of the different answers 
given. Finally, tell them the identity of the secret contents. 
Leave the cement for last. 




End with a discussion of our senses and what they are 
Our senses can profit from exercise and concentration, 
It is important that we develop our senses so that we 
may make judgments about our environment. Our senses 
arc what connects our bodies to the outside world. 
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g in t h i ? 5 i 111 p 1 o a c t 
never 5 e c n before. 
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a 

or 1 
. e 1^ ^ 



c rind cut a piece of 
nt . Go to the gcirdc 
ike a forest to 'To in 
ht line, or curve it 
e r \^ t h i n g that 1 i 5 a 

t h e r o u t e to f i n d d 
olor^. Vuu dun ■ t no 
d on a c h art in %^ o 1 1 r 
w one ^ on a lai^ge ri 

draw theiii on your c 
ard? Include that o 
include that on your 
Are there ^imilari 



I V 1 t )' J 

? t r i n^ 
n a n d 
Thumb . 

long 
if f er- 



e c e 
ha r t 
n you r 
chart 
t i e 



Gi\^t' an exanii^le of a textui^e found on \'oui' hike. Tell 
what it felt like to look closely at a small ci r e a . 
C.iiit^<iiv the nianv thln^i^ tliat vou ob?er\^ed and i^ecordod 
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To develop"^ the skill of observation 




Th'ii^ game demonstrates how our eves serve as important 
iriformation gathering tools. 

*Have students form two lines facing each other. Each 
^tudent 5hould be standing directly opposite another. 

"Give the pairs time to observe each other, notinn such 
things as color of :lothini;, rings, other iewelrv, how far a sweater 
is buttoned up, etc. 

"After thevihave had sufficient rime, have them turn awav and change 
things about their appearance, i.e. move a ring to another fintTer^ 
untie a shoe^ unbutton a sleeve. Emphasice subtlety. 

*Have them face each other again. Can each member of a pair tell 
what the other changed^ 




What sense was important in this exerciser' 
d|id you detect what change was made? 



Whv? How 




■-a 




:o dove lor awai'cnesj^ a:u: ob5cr\^:itiun ^klllt^. 



i 



Thi^ ^ei f Liu idetl set 
percept ion? . 

After ^coutin^ a pL^r" 

rdeiu trc teat lier 
clues and quest inns, 
pairs, the t. e s ; lie r p 
rath. Students should r 
or pair in front nf ther; 



tas<s helps build sharpened 



\ai r I a ' i - n o i l n i s 
r : o r to i. n i t I a r i n); 

V 0 f 0 a to: r o 

a V V'^ is 1 o n . 



Lcular area of the schoolyard or 
prints 5x5 cards with challenging 

A,- children follow, alone or in 
aces cards along the pr edet erTti ined 
raiTn at least 20 steps from the individual 
ihe last student picks up the cards. 

tiie teacher to niace the 



, .J bu fur 
' ac t i V i t %^ 



c a r a s 



The class can then as a group 
out the task under teacher 



iour cue 

Listen 



::] L uh t read 



f o r 



human s . 



three luii'ian = mad c sounds. 
<oun(i^- n^T nade 
Look for three dift'eront animal homes, Who lives in thein? 
Hot and thlrst)^? Can you find a drop of water? 
Shf-^uld we build a N'cnonald's here, so you can have a coke'? 
[low would a McDonald's change this place? 
Sincll 5 tilings hefoi^e the next card. 
Run to the next card, 

Kho do >^ou think lix^es in this hole^ 

(ki n V o u s e o a n >^ w a s t e o f water near here? 

1' i nd a seed , 

What do you think was here 50 years ago? 
F-ind some tiling that fuels roiii;h. 
Fool this. 

-When everyone has finished, review the cards with' the children. 
Once the strategy Is learned, use it again and again in different 
places. ^ bkach t i.mo children will get more '*into it". 



What are some new things you found out about tliis area? 
Wdiat senses did you use? What would it have been like 
to do this v/ithout our sense of hearing.., sight.., touch? 
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Jo develop mapping skills 




■1 r 



In this exercise we miip diiferent characteristics of 
the school or garden site to help create awareness of 
the area. This is a chance to encourage careful 
observation. 



a map of the 

Have students 
can be records 
than a collection 



Give each student, or pair of students 
perimeter of the school or garden site, 
investigate the site adding details. These maps 
of their own obsei ^-at ions and discoveries rather 
of information thev have merely checked. 

In add it ion to mapping the locntinn of nhiects, buildings^ fence 
Qates, and the like, this activity can focus on a variety of ways 
of perceiving an area. For example, people paths and traffic 
flows for an^'area can be recorded. The highest, lowest, greenest, 
brownest, etc. spots can be found and mapped. Students could be 
asked to determine the places they like the mostj and places they 
like the least. The noisiest and the quietest places could be 
found as part of a senses map. Use your imagination and explore 
and map insect homes, or just spider webs. flave fun and discover! 




Do people use the land around our school 
ways? What are some uses for maps? 



in different 





have <\ uJen I ^ cc 



ncentr:,:c on u^in^; their sense of hearing 



raper pai:s with oar spacer cut out; 5 different 
V'^^ir^ of sound ruikers: 1 sound maker unlike anv other 




IS r e s t r 1 c 
n i scuss wh 
o an i snts ' 
that Lhc> 
b%- the 



liiis activity introduces the concept of animal sound 
conunun icat ion through a hide and seek game. Secret 
partners f b 1 1 nd f o Ided ) try to find each other usina 
their sound signals and their sense of hearing. 

Ask the participants to imagine they are animals with 
poor vision or nnimals active only at night when vision 

senses f'lliilir t/iey T^el>^ on tc survive" 



Wha t n 1 11 o r 



it is meant by 
and p r e v { food 
sill :"r V ' 



t o r" 



p rotia t o r . 



oredator [animal s that eat 

Tel 1 
a V o i d 



eaten n p red a tori , 
inu their partners and 



otlier 1 iving 
the students 
being caj^turet 



K^\x e 
eacli 
( i i \- e 



on a 
^a I ret 



P i rec t ions : 
^fiave ovQvyonc put 
out all the 
other has . 

one student the unique 
thev are the predator. 



bag mask or blindfold 
^ no i s e'^ia ^:e r s . No one 



is to know 



:at 



tha t 



noisemaker. Whisper to this student 



Spread the players over the playing area, 
dive the signal to sound off. The object of the game is to 
the anim.al that makes the same noise as yuu do (your secret 
partner), and to stay with your partner without being tagged 
predator) until the game is over, 

moving 

vour mask and move to the 



fi id 



(eaten by tlie predator) until 
*Vou can sound off only when standing still, not while 
"If the predator tags you, take off your mask and 
captured aruu. rredators must be sure the prey know thev have 
beeii tagged, If^partners find each other before the predator 
does, they must stay together and continue to avoid th 
until t li e game is over. 
"^The game is over when the leader calls 
^.\llow a''50ut 5 minutes fur this game. 



**t ime". 
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-TQn^sQil <vTQUl^ the food that nourishes 115, the fiber that 
clo.hes the wood that warms u^, and the materials rbat ^helteT- 

^ni? unit we look at tnc nianv aspects of soil, from it^ 
water ncUiing capacitv to its rnincral content. 



hS.tlRlLl^llS± Recommendcu Grade Lev els 

Behind Door Kc Havo._Snii : ^ f, ~ 

Sensual Soil j _ 
Htar Trek 

Livini; In The Soil 2-6 

Water, Water, nvervwherc i=6 
iiie iireat And Powerful rarthwnrn 



Special Materia ls U Where To FUnd 
Soil Testing Kits - Garden or nursery supply, or order from 

:DUdbury Laboratory, Inc\, Sudbury, Nfass. Uir"6 
Lamp Chimney? - Purchase from hardware or lamp store. 

-The above materials are listed to assist %'ou in locatinn them 
All materials are listed with each lesson and most are ?eadilv 
a \' a i 1 a b 1 e , 
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Behind 'booK^ 

* 3 we i^va. 



To explore the cornrosition of garden soil, and determine the 
qua 1 1 1 y , 






Soil is conposeJ 
The proportion of 
cuia 1 i t V , 

(la r dene r^ de?crib 
1 i t , sand>- , j la 

c'LC, Scion Ll^t^ 

the proportion of 

Sand , ^ i 1 1 . and c 
mineral particle?, 
the blend of t h e s e 
soils in o la r n r d 
the problem:- wc are likely 
"Soil that has too much cla 
has too much sand dries out 



t V e s h y 
contain, 
sizes of 
ruined by 
fying the 



of a blend of various sized particle? 
sand, clay, and silt determines 

e soil types in many ways--heavv, 

loam, rich loam, 'poor soil 
and ho 1 tic ulLurists classif)^ Suil 
sand, silts nnd cla>* particles the>' 
lay are designations based on the 
The texture of the soil is deter- 

various si=ed particles. Classi- 
en will give us some indication of 
to encounter in working with them-= 
V is hard to v;ork'' and "?oil that 

t ast . 



Fill a quart jar about 2/5 full of water. Add soil until the 
jar is almost full. Screw on the jar top and shake it vigor- 
ously. Then let the soil settle. In a short time the heaviest 
sand particles sink to the bottom and the sand layer becomes 
visible, but the silt and clay particles will take hours to 
settle u u t . 

Carry out this same test using soil from different places in 
your garden. Then chart each of them by marking off the layers 
on a piece of paper held up to the jar as shown below. Compare 
each one to our chart. If the particles divide 
sand 5 4 0'-^ silt, and 20-3 clayi you can call your 
a very good kind of soil to have. If your soil 
other classifications, you may want to add sand 
matter to change its classification. 



into about 40' 
soil "loam"" 
falls into 
or organic 





io e X p 1 o : 



our >vn^c^ ■Mlivvviit kinds ui si) 



ia; 



I'C'W r c V n I :\ [ u vr :^ 
soil i , ]" 1 nnr h 

t nic t i n 11 i^n per. 



u 1 i 1 i c 1 a s , c oni ["^o s t , ^ u ri ( 1 , a rtl n 




tt'iul to fc^cus iMi (uiIn^ t lu' V 1 sua 1 = 'rhT'oin^h cnir rxpl ornti 
of soil, this a 0 t i V 1 t \- is us i iMiecl . T M one on r a i^.^ t h u 
sliuitMits to uso all (5 rhL'ir soiiscs in discovcrinu 
on a 1 i t i o - « d i r e n t si? i 1 s . 

Svi the ti)nt^ for a scMisnrs' ^^xpt rionco. !lavo nmhu^ studt-n 
iw to ex'^lorc soil with nou' ovi-Sy now t^ai^s, now siiiclliiu^^ and now 
t ono h I ru.^ skills. i ht' s i uo u n l h uii > i i> fi is to o winc- up w i i a a w< » r a 
to do-.oiMho each ot t hi^ thnu^ dift^'rOFit sn i I s in the linxoh {sain!, 
clav, coiiipust, u.ai^don soil). SuiM'^osi t lia I tlioy can look vory 
cl(?soi\=; spioll a clunip; taste It w i t li t hi^ tip 1 h(M r t(uuMio; 

rub it with tlicir fini^cr^s noar I ho i r oars to hear what it souruls 
like. Vnu ini>;!ir want to fiiLiy il up anii :.Ar t twin all ifiiu [jnr-t^^. 
HxfUain that t Ik- w(j rd tho\' cliociso will later he niaile intn a f)fnMn . 

*l-irst, d i \M d o the class Inla four prsMips. Hach iMaMif? will s[)onil 
t.wu ininutos at eaoh sij j 1 statioii exfiloririg caoli >aniplo. 

*At each stat ion, ask each student to write fwi a scrap nf paper^ a 
descriptive woi^d afiout that sainplr' and place it in the hai>, 

*After all students luive heen la all stations, toich one o C 1 lie 
i\)ur iironps can take cine hai^ of wn ni s and comprise a ''Soil Vnvm'\ 
us ini: these words,, on a^lari^e sheet o 1^ paper. Mdie poern will l)e 
a random urdcrini.' u[ the word descrifUions the students have just 

T| Opult- f>yf»n n-jt-?^ -i fjtlr^ jf' th^' ^tlHlon^S ar^' Sfi inSp!F'(M! 

Von ini^ht want to have one person i^roin each ^^roup read t hcM r poeni 
to the class. 



*Post tile ])oems and attach tlio i)ro[)er classification rsand, compf)^ 
garden soil, and cla)^j to eacl] jujc-iii. Yuu will learn rncj r c- ahfjUt 
these soils as part of the iMirden jiropranu 



= — - 1 Which soil snielled most stroni^lyY Whlth felt the wicw^do 

j Which re It smooth and slippery? Which felt gritty arid 

^ coai^^e? Which made the loudest soufHl tiear your ear? 

^^^^^fr4 Which tasted I i ko a chocu late m i 1 ksha ke*;^ 



3'-sh / , 




L 



To explore tho compostition of various soils and how they differ. 



^. J> 




roup to imagine that they are Martian scienti:5ts 



e Star Ship Life Lab journeying to the pilanet 



c 



A^k the 
aboard 

Earth. Read the following me^^sage f rom^President Gorqo 
Buehring, the Head of State ot the planet Mars: 

My Fellou' Martians, you have been chosen to make a 
most important journey. The future of our beloved 
planet is in deep danger. As scientists, you well know how the 
planer we love has become so polluted that we are unable to any 
longer produce our own food. Our astronomers hav^e detected a 
\ery faraway planet which the inhabitants call earth. It appears 
to be lush, green, rertile, and producti\'e. Our computers have 
been analysing the reasons for this, and have concluded that the 
-secret appears to be a dead, b r own = grey substance which earthlings 
call soil. It is difficult for us to believe tha% all of their^ 
food comes from this substance. Your mission as scientists is 
to find this substance, dissect it, and record for our computer 
^each and every ingredient. This will enable our planet ^to manu- 
.-^facture soil and stive us from the tragedy v/hich is about to 
befall us. Upon landing, divide into groups of three; two 
dissecters and a recorder in each team. Use the special tool 
(trowel) our engineers have designed especially for this purpose 
Each team should investigate tw^o different soil areas. Remember 
. it; is crucial to the success of this mission that each and every 
sub'stance found in the soil be recorded. Good luck to all of 




%'O U . 



J 
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^h'on J ■ ;-;r K' ' i i. :i o{ the tash a^k :ea":^ i ce::iaaT'e ana contra^r riie 
>uils ih-y : nvc> r uia t ea . Ash t;:e:T; to list tl.e uualities of soil, 
iiave the cr-Mirs \'or'^aily l:st the incroaionts tho>' foonc: -"o . y . , 
a rii s]: Owl^jroc ^ s , oru":ylca leavos, *wi^^, olay^ sana, eto,', .'ssic'- 
iiik; r e J i ent s 'o oa j:\ tea:i: ana aak rliein rc return v, 1 1 h a sinall 

. . . . . w . » . . .1 , = . ? • • = ' ' '^^ • ^ ' • . . ^ i = wO . ; , . : i w. - I . 

iMiw iacreaiLota to ;na au f a a t u r e soil i e, so r are rocks toi^etiior, 
'M'oah ! '.^ ! i; s- a pa r t , e:o,^, hhen the f I'u s l r a t i o level of the 
stiiJents is reaohea, ash then; if we aan ever ruike nnil h)- haauV 
Why not? liaeh iaioh of torso il requires over i-^'^ years to fornu 
Bacteria, f any 1 , and other liviny thinys slov/lv decomoose nutrients 
sue!: as leaves anj tAiys reo>vliny thcin into soil, Soil is alive, 
('ver Wn,' billion ini e r oo ry a n i sms li\^e in a pound of soil. Our 
hiAnd< and tools cannot equal the j-ower of tiic ^nicteria and funy i . 
Will our r^wper couiputvv nn Mars he a e to manufaeture soil? How 
IS i r:n TM^t an t t o e a r t 1 i ny s ' lives? 

Is soil alive^ fiow? Po all ninterials in soil 
decoinpose at the same rate? What do earthworms do 
Ihn^ the so M ? What vaiuld he the r . su 1 t of coverina, 
washiny av;av, and strippiny all of oui^ soil? 



S3 




a hv—f V^:-a: 11 nech a hard -urthiLO to work on, profornhlH' 
■ h'-;-- oloa?^ .u^ounJ or navon:ont. Ir Fhonld bo lar_^o onoiu:h 
for oaoi; child iKive room to mix ^oil on it, Civo each kid 

a !:arrj trov/ol, and a hii:koL or 'gallon pot. Vou should be 
situate: near a I a t ;:n x i ni; or co::ipo>t arcui tliar has pilo^^ oh 
^;o-^;w,Ft, t.irsoil and 5 and, Vou will al?n need riat< and >ood> 
t ! ^ C c ^ - ■; , 




I 1; 



o 1 I D w I n :J to > t ud c n t ^ a f an introduction: 



h(M) k a L 
:^lant t 



oiai'it . Vou onl%^ ^00 Ir. 1 f the storv! ihicfi 
cIf at Joa^^t as fa un'erk; round as it 14 rows 
.i:'c\-L- cc^and. riant r-.--.;ts arc al\. avs L;rowin^, pusiiinj; 
rhro^iL:}^ the so i 1 5 al^soiuMni; all t he nutriont? and water 
plants need to live. Without This secret undo ri; round 
life, plants couldn't li^^e. 

Wha^ k hid nf soil do plants like? It should be porous 
(, t iia t moans water can coi through it), but still be 
able t o h C3 1 d so 1:1 e water a n d nutrients; It should be 
nioist nut not soppfni^; it should have organic matter 

ike compost) in it, it should bo something plants 
can reall\^ sink their roots intol 

het's make a healthy soil, 

*Ask students to work in pairs and i;o to different spots in the 
garden (or in a neii^hboring orchard, f i e 1 d , - = a ny whe r e J to collect 



t f u 1 o f 



o i 1 v: i t h t li e i r t r 0 we 1 s a nd hue k e t s , Ha vc t hem d innp 
ir Us the ha ^ snrfaje in their own separate piles. 

^Whon thes^ are ail r s s 0:^1 1 e d and son tod nox^ to their pi10j 
ask them' to imagine they are a little plant. What kind of soil 
would they Ilk., t^'' grow in? ifard and compact? hight and fluff)^? 
hots of nutritiotis food (like compost) or just plain sand? 

^Sov. t!ie>' siiuuld decide how to modify tl^e soil the>^ chose to make 
it nmre suitable for a little plant. I lave them go get soiiio water, 
until tho\- aro satisfioul ir is a good soil mix. A tost foi^ good 
soil Ciu\:^i<tvn^y is: moisten tlie soil; tlion take a handful and 
^'po^^o^e in \=-^?ir fist, i'dion yen open x'rnn^ fist, i]]v soil sliould 

:;o 1 cl together, :-^nt then crumb] e apart when lightly touched. 

^hfiLUi t ho\^ are t.iono, a s tfiem.to Judge and comj^are each others' 
piles. ihen discuss as a 11 roup rho tliines each oa i r had to do 
:[;;prrive t iio i r soil, and wh^^ 



1 a t s 




5i 



er|c 




* "i I 'i - 



-d o r plants vo r 




Soil c u n r a i n s ni i n c r a I 5 and 
nutrient:- nocos^iivy for plan 
^ o w t h . S CKH e t i m e ? ^ h o r t a c ^ 
o 1 c o r t ^. 1 n ni 1 ri c a I s o x 1 ;f t ^ 
and need to he i^upT'l cmen t cd » 

PI ant < are like d e o p 1 c - T 1 



neeu ^ V 1 1 a 1 n^ , ni 
to live, Vcop] e g 
I'liiiL'n a persc'n 1 l'lm 
in i ne ini 1 or v 1 1 a in i n 
To ^cc a dMctO!^ vh 
supp 1 em en t the' 



Leral? and nutrients 
:et \^itari!in>^ and min- ^^-^^ in the 
> ihvy are noi. ^^ettinL: enoiii:ii e 
t]ie\' change thci]' diet, i'he%^ 




t n t.) , 

c e r t" a i n 
\^ de 



a , 



riiev nianulacture tlieir 
1 nd find out what 



^1 'L e L . 

r 1 a n t ?5 iACt ti;eir iiiLneral^i froiTi the ^oil, 
own vitaniLn>i. We can all be soil ^.loctor 
d e f i c i e nc i c e x 1 s t b v d o i n g a ? o i 1 test. 'I ll e r o :i r v o v o r 1 ^ 
minerals needed by plants that are in the soil. V,;ith uur <nil 
testing; kit, we can test for t!:o tliree i^crv basic and most 
inu^ortant n'utrlents; niti'o^cn, potash^ and pho^plinrn^. N i t rog on 
is u;uir makes tlie lilant ^reen, and wliat liiakL^s it L;ra^, " Pot as a 

r o UM, t h a n d cl i s ease resist a nc e 



h e I p- s o V e r a 1 1 
strong roots. 



Piio spho r ii^ la 
i t !i deficiencies take \' i t a ni 1 n i 



for 



Just as p c Q -1 e 

or .change theii' diets, iruTre^of these jnitrients can be added to 
the soil in \* a r 1 o u s w a %^ s . We 1 1 1 learn about s o ra e o i these 
wa>'s when we make composT. 

Test as maav of tine three nutrients as ^"^u wish, ^^nMow the 
^iniplo direct ions in the test book accoinpa n^^ i ul: the kit, Tse 



results In s t u d e n 1 



ou rna i s . 





Na:;:e xho three irnportant 
111 inera Is that we tested 
for. V^hv do plants noech 
ade([Uate ([uantities of 
these? Xaiue two sources 
of vitamins, nu t r i en t s , 
and minerals for people, 

'l^Dsr \'our uarden pint, 
he t ermine wliat you need t-a 
add. C!oni[^ost lieli^s to 
improve t lie n 1 1 rogen ; 
huneinoal the pliosphorus; 
and wood ash the potash. 
Test again after improving 
the soil a n d c o i w p a r c )^o u r 
results. 
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To illu^^trriro 



Foil r 1 amr- c !i imne v^^ w i t n v a r ioUi^ 



.una r L 



moa u r i n kj c u , 



I oiirna 1 s 





Soil re(.{U i re^ both water and oxygen to ^iipi'O: 
pi ant - row th , 



^ t r o n u 



t^^^lfikj 'Yhi? idoul soil ] 1.1 combination of the eood points oi 
^MSM^^ >5and and of clav. Sand nrovides fa si di'ainaiie and good 
' aeration, but fails in the water hulding departnient. 
Clay IS to])^^ in water holding ability, but da n ae roii s 1 v 
low in suppls^ing air to the :^oil. As water fills the spaces ^ 
between so i T pa r t ic 1 c s it drives out air. In soils with a high 
^^ro^^ortion of^cla^^, water ren^ains a Inn^^ time in the pore spaces 
and' the roots are' deprived of oxygen for many hours. Kith :^oine 
plants this temporarv lack of oxygen is \'er>' daniaging- Ihus it 
is eaf^v to drown nlahts in a clay" soil. We can find out about 
thx? water retention and aeration of our garden soil by doing the 
f olio w i n g : 

"Have the students pour a pint of wnter through each of the tour 
inverted lamp chimneys and compare the responses. Ask tlie student 
to record in their Jaurnals the lengtli of time it takes the water 
to drip into the quart jarsj and how much water comes out i rom 

*i-ave the students coiiu^are the u°ater holding capacity o the tliree 
samples bv figuring the amount of water left in the soil after it 
f 1 n I s h e s d r i p p i n g . 

^Ask the students to test the soils drainage ability by: 

Al Saturating the soil sample withMcnter until they are h^olding 
as much as the)' can, and then. 

B) Adding a pint of water to each sample. 

C) Next have the students record the length of time it takes the 
water to move completely through the saturated soils, stop 
dripping, and collect in the jars. 

^Compare the responses of the Garden Soil, Sand, and i]\t\y with 
those of llie Compost Soil Mix. 

^Which soils would you plant a seed in? Why? Which samf^le could 
possibly drown your plant? Why?= Which sample would you not plant 
a 5 e c d in? Why? Which soil would you not w a n t your p \ a n t t o h e 
in diirini^ a drouc?ht? . 

13^ 
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I'o illustrate t :ie rc^le o\ the eartliworm as a soil tiller, , 




"^t^s Two terrariums or glass containers, earUiwornis 
''^ ' (you can cclloct them froin your gnrden', clay, 
5and , so i I ^ 1 caves . 



Read the foilowiug to students as an introduction: 

l!an vQu imagine eatinei your own weight in food 
every day'^ That's what the oarthworm does! The 
earthworm improves the soil by eating it. When 
the food passes through the earthworm * s digestive 
s\^stom it is changed into a material that plants 
like. The carthwcrni then deposits this recycled 
matter in the form of soft pellets called ''castings*^ 
astin^s are Liood fertilisers for the soil, 

and 




c s p c c L a 
o g a n i c 
J h e s e c 

Let ' < w 

*Set 



atch these great 
two containers as 




powerful soil tillers at work! 
shown in the drawing: 




^Place worms in onl)^ one of tlie containers. Keep the soil of 
this container slightly moist. 

^Describe and draw pictiires of the soils of both containers. 
Ask students to predict what will happen to the soils. 



Lover 



worm ccntniner with black cloth nr paper. Allow 



air lioles for breathing. 

^Reihove the black cloth dally over the course of two weeks to 
observe thie effect of earthworms on the soil. Can you sec 
their tunnels? rhey lot in water and air needed by plants. 

^Compare the soil in the* two containers. Mow is the earthworm 
like a tiller? liow is it able to recycle materials in the 
env i ronment ? 

^Return your earthworms to the garden j making sure they're 
covered with some soil. Now you can appreciate the incredible 
job these tiny creatures do! 




iJold an earthworm race! Put your earthworms in the 
center of a circular piece of paper. See v/hich one 
crawls out of the circle firsti 



V O < ^ * r-- ^ T-- C C < 

c i\\ i r o n:n e n t 

: ' \ p t' r : t 

s t r c ^ ^ 1 u ; 

(.'Jill :H^' JotlO 



;rouiiu:, iuuiinnnu: wit!; \]\c basic i n r r i iMit 
n i H till:- Unit. l.e s o 11 s n r i nc I lul tul ( » n plant 
riu' r a c t i n 11 of plants t ti \' a r i i ui s 
^ li t a lul i; r a \' i t V ii i' c d 01110 n S t rvi I tul , 
ospiMisc plants to 'MuM r (M]iiii.mi i a I 

auil L^oUi Arc also inclniUHl, Mo^-t 



a !ul sprouts. 

CliO ^ >{IC\\ A :^ 1 

I u s I ra L i TU; t ii v 
as \ 5 ' r I' o Ui 1 ill 



r 



1 



1 S r O 0111 : 



cc Oil' !i! o n M od u ra u 



I o 1 > 



\o a r I 



\ : 



00 i ! i a n 

i t ' :> 0 t ! i iu; S i u 1" r %" ! u i ! o r o 
! I ■ n a = o 5 ' V ! s 
* ' ^ t u - SooU 

o rvMs t n , o r o\s 1 ]\\\ ^ i ion o 

o I a s ^olhI Sa n J u j c h 

lot's To ! i Tho Roc^ t i i h 



Ma k 1 ii 



aul Ih^ 1 fu: Kt^o t \^ i cw In; \ 



Run , Roo t J Run 

I^ot ' s uot A Hand 1 o i}n V\\ i 

W!: i c h V,a % [ii J It ^; row 

V I a n i S woa ! 

!kO oiii To R i \' 

ScLul To fairlh 

I'lic H i SI ol' p 



Toa c \\ V r 1 n I'o niia f i (Ui 
\ n 
^1 ^ {) 

1 = (i 

3 - (» 

3 - h 

3 - ti 



'iT 1 V c 1 a 



Ma t o r ia 1 s t\ Whc re 



ikI 



FU g Mac Post or = Ask at your I(ical Mac Pona Id's or i^ast food cliain 
Ruot \ i o\v Box = Seo di root ions in uiiit, 

*Th c a btn o iiia t o r i a 1 s arc 1 i s t OlI t o a s s i s t you in 1 oc a t i rig t h ori\ . 
All Ilia t o r i a I s a o 1 i s t od with oa c h 1 o s s o n a ntl ino s t a r v r oa d i 1 v 
a va i I a h 1 0 . 



EKLC 



6jL 
138 





0 ^ 




To identify the four basic necessities of life 
s o i 1 J sun . 



Air 5 wat er , 




At a water faucet in the garden, have the students 
cup their hands together and scoop up water and soil 
Tell them that they are holding in their hands the 
four basic ingredients necessary for all life to 
exist. Can they name these? What would life be 
like without anv one of the Bie Four? 



r 






You can try this variation in the classroom 
a box a bottle of water and a clear plastic 
with soil. Holding the closed box in front of'the 
class. Ask the students to identify three of the 
essentials of life held In the box/ The fourth^ 
sunlight^ enters when the box is opened. 



Put in 
bag filled 



four 





: t r a t c- the 1 1 



■ rtanJc of air? water, ^un aii^: 5 



oil To 11 




he 1 r 
; inea 
the 
qii u ^ 
! 1 n , 



Thi^ activitv draws connection? be^%vccn common 
ii.i<t food and the ''Big Four" ossenr ials or Life: 
:i i r 5 v/ator^ sun, and soil. 

Design a Food Flow Chart hy taping the Bi^ Mac poster 
to the center of the chalkboard. rraw a r^ough sketch 
if :^ poster is unavailahle. Using the chalkboard, 
the students trace the origin o £ the major ingredients 
t, [nin, cheese, tomato) of the Big Mac. .^Begin by asking 
students, "Wl'iere did the :neat conio from'^* ' Cont-lnue 
tioning until they reach the Source of the ingredients: 
earth, air, and water.. Give guidance where needed, 
caai^t liu-iv a r-iiupier versiun oftiiis. 





liow lorr- ^ could vou li\'e without an^' one of the "Bic 
Four''? Can you identify a living thing that could 
^ u r V i V e^- v;ithout the "Big Tcur''? 



-Ask t:u 



students to pian a meal that does not In 
/ depend on the Big Four. Is this difficult' 

*Ha\"e ^t^^ch class member use his or her favorite meal 

and ma^-^-^e a food flow chart tracing the food back to 

its be^^^ inning. Where does all the food ultimately 
come fr— om? 



*Try the same thl_ng tracing the packaging required at each 
aep. Where do^^s all of the packaging go? W'nere does it 
all ultimatelv c^ome from? 
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■ortunity tp look clo^^ely at different kinJ^ of 



Paper, pencil, and a tray with a varietv of seeds (such 

coconut, avocado, apple, nuts, beans', pumpkins, and 
potato eye^). Set lima hean? soaking in water fone for 
each ineiiiber of the classl one day iirlor to the lesson- 




Read the fol lowing to the students as an introduction 
t c t h e 1 e s s o n : 



Sone seeds are very nutritious for us to eat. Thev a-e 
verv rich in rroteln, ininerals. fats, and vitamine^^ v:h.r 
'iTQ^thcy so nutritious for us? Life comes from seeds, 
whole plant i^rows from a seed. Did you ever consider 
-^mT^- cd 1 n the cure of the last apple vou ate could 
ar.ie tree with fruit'? 



siuaent:^ examine the seeds on the seed tray and 
l^st each kind with a description. Uave them make 
r::!nv ohservarlons reiiardin^: the seeds as the%^ can. 

'^Xow ask students to divide the seeds according to 
cateKories (such as bi- vs. little, soft vs. rou^h, 
edible vs, non-edihle, dark vs, li>:ht, etc,) How 
:nan\^ catei;ai^ies can they come up with? 

^^^^^c the soakint; lima beans and cur in lialf lengthwise. Identifv 
the to 1 1 ow : ne pa r t s : 

seed coat - outer protection of seed CusuaUy paper-thin), 
emhryo - part tnat will grow into plant. Sob if vou can 
identify the root system and shoot svstem that 
will grow from embryo. 
^^^-^^1 - surrnimds einbryo . Orrbryo uses food to arow unrli 
Lt is biy enough to produce its own food. 






r'dc'b.ptrrA) 



6;: 






' n ij t n w 1. 1 ri 



xper 1 "ion i 



a ; 



or h 

ho 1 1 1 -.: i t 

a runt^cr ban^l 



h o 1 1 i. o or plastic v i a i \< i 
1 -h.. ^ ] ^ w : th water 



r i 1 i I J i c ["iO t r I c w . t h water. S t o p p t - r t h t. 
cork or niece ot plastic helkl tight 



K %^ 0 u r 



t ^.^ the 1 



t ij d 0 n t j5 t e r e d i c L 



ha t 



a i i 



^ouX-'^ix to eiuht hours tor tlie 



■A 1 



seeds to 



lis the 



!M ik: I p I e 
^ e a r s a i: o 



' p o f the cork or lift up the plastic 
ia''^ ^''.".-a ;el^s "'■ir^^H'ch llie -ect! v,"a 1 ! 

an^.! puts pressui^e on the container. "rhi 
Q stretch a ticht pair of lt;ather shoes 




a t c 



A Ch i Id * s 



1 o V I' n n 



C\\ou] i ca 1 f;ninpa n)- 
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To J vinon K t r a " c liow iho amount of air available to a ^ecd 
arrecr^ cerininat ion . 




Most ^eedi^ will sprout in the dark. All the:-^ neod 
moisture, the ri^;ht t e^nperatui^ej and air. 

^'■ho amouru of air in the soil depend? upon the structure 
of the soil and the amount of water in the soil. When 
the water moves through the soil it drives nir out hx 
fillini: tlie air spaces between soil particles. As water 
dviMw^ throu-j:, air carrying: rx)^gen moves from the soil surface 
i a t : ^ r !ir I . 

Ih--s the amount of air In tlie soil vary accordint: to the deptl- 

t-^^e soiiv I'^^es the a-iount of air affect s eed i: e rr^ i na ^ a 
To find out, do t li i s : 

h i I 1 a Iari:c a lass w i t /i about one inch of soil. 

*v\vv.'. the soil down and then put a few seeds next to the p.lass 
,^TT r w 1 < i d 0 . ''SO l:ir^;e soods sinrh as garden ^eans ocas 
t o wo r k with. 



^i'hcn put one more inch of soil in the glass and f i rri it 

"^riarit a fuw more seeds next to the glass. 

^R^ neat with one more inch of soil and more seeds. 

"r!;.n moisten the soil with water but don*t add too much, 
oi'f any extra water. Place the glass in a dark place. 
Inctiiion would he best, ' ~ 



uo wn 



Four 
A warm 




After a few days^ check to see which layer of seeds siTrouted 
best. Be sure that you keep the soil moist duiMng your experi- 
ment but not too wet. If you keep the soil in the glass loo 
wet, the seeds ma\' not germinate at till. Seeds usuall>= i^erminato 
[lOOrly and' most plants grow yioorlv in wot soils, Tiri s is duo 
ma inly to the lack of air in the soil. 
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To discover the effect of the cycles of the moon on seed 
germinat ion . 




I- 




^Read the fol^lowing to your students: If you look 
up at the sky every night for a months you'll see 
the shape of the moon change. This' change is caused 
by the monthly rev^olution of the moon around the 
earth. The light from the moon is really just a 
reflection from the sun^ and that reflection changes 
as the moon moves around the earth. The moon affects 
many things on eartli, including many peoples' moods! One of 
the most important natural effects of the moon is on the tides 
and on the flow of water on our planet. Did you know that the 
tide is highest (and low^est!) when the moon is full? Just as 
the full moon causes the tides to swell, it causes water in the 
ground to move. That's where seeds come in. Water .^s needed 
to swell the seed until the seed coat finally bi^eaks^ allowing 



the seedling: tc emerge. Supposedl)^ 



full 
full 



moon 
moon 



germinate 
has great 



quicker then at 
influence on the 



seeds sown just before the 
any other time^ because the 



on 



Let-s find out if the phase of the 
in the germination of seedlings! 

*Pick a variety of seedSj like radish 
c a r rot (n s 1 o w ^ g e rm i na t o r ) . 

*Two or three days before a full moon 
types of seeds, making sure to label 
type. Keep well wa t e r e d . 

^Observe daily and record in your journals 
the exact date germination of "each 
kind of s e e d , 



flow of water 
moon really makes a 



earth . 
difference 



(a fast germinator) and 



S O \s' 

each 



a flat of the different 



*F^epeat the 
new moon . 



experiment on the day of ,the 





}\ow did the phase of the moon 
af f ec t germ inat ion ? When wa.^ i t 
faster? When you sowed near the 
full moon? Was there really any 
d i f f e renc c ? 



*Try the entire experiment outdoors, 
sowing the seeds in the ground this 
time. Does this change the results 
of the experiment? If so, why? 




ERIC 




On 
In 
a n 
< e 
wa 
la 
ill 
o 

ho 
w c 



0 f 

1 n- 



e t n e r 0 
t li e waters 

re spec tod 
d:^ from the I 
or and 1 o \v 1 ^' 
e . 0\' u r Ilia 

seeds that had 



i n Ch inn . 
^' c a r , 



beaut i ful lake 
Cliis lake grew 
lis plant . Each 
t LI < fell i n t o the c 1 e a r 
.^ank to tlie bottom of the 
years j the lake dried up. 

f lowers 



t a i 1 u n r r o m t n e 



the lotus stayed burled in the muddv 
ituin of the dried-un lake. The ^eeds 
re xevy h^ird, covered with a touch outer 



la r 

a n 
the 
W ' ^ ^ 
ac i 
t n e 
t o 
rad 



ent 
in 1 a 1 



. 1 n 



o 



i o c 
c r 1 



1 me 
he 
on, 

dls 
n t e 
s t e 
b o 11 



tia s s eu . 

u' a s tip 
a me and 
or he w 
found 
n t h e d 

took 

D . C . 
s o 1 \' e 
a t ri-Cin . 
d with a 

d a t in e . 



land that had once 

■\ 

in the 
in its 



n e 

for i a r in i n 
^ a n to dig 
Interested 



v^L L i i e t o L Li s e o s . y\ s 
d e c i d e d to t r %' t o s r o u 
them to his laboratorv 
Ho put t h ein i n > 1 o n n 
the hard see d c o a t p an d 
He saved a lev; seeds 
n e v; m o t li o d c a 1 1 e d 
w^hich waould tell him 



1 11 



-Id t 



\ e s p 



e e Li s were 



Wh 
to 
s a 
he 
Til 

th 
To 
Ke 



the soil. 



he 

t hou ^ 



lie t h e s e e d s we e in 
u n d out that the %' w ere over one 
nd years oldl After learnint: tliat news 
doubted that they w^ould ever uerminate 
e n o II e mo r n 1 n g in June 1 95 2 ^ a t i n y 
I u u L p o k e d t h r o u g h t h e soil. I'h e 
o u s a nd year old seeds h a d 
d a y t h e \^ are still growing in t h e 

h Aquatic Gardens of Washington 



? n r ou t ed ! I 



nilworth Aquatic 
C , 



Ot course, not all seeds last that lon^^ 
Th e ha r d c a t s a n d t h e fact 



seed 5 were buried so decnlv 
lotus seeds to s u i^ \' i v e . 



-\dant cd 



that the 
li e 1 p ed t lie s e 



. from Lad\-bugs and Let tuco Loaves 

'roject Cu t s i cic / I nslde , Sommer\" idle Puh]^ 
Schools 




|l\ dr rr^ 1 
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f=7 




To demonptrate that -ceds have diitercnt stages ot development. 

1 ^^-A i: : i^KJ6 J>^i^ .ALCOHOL PA Pt.R ICAMB^L^ 




This experirn? .t has students observe how a seed becomes 
a pi ant . 

*Put the beans in a jar of water and soak 24 hours. 

^Pour off the water and replace it with wet towels. 

*Keep the seeds against the side of the jar and approxi- 
mately two inches from the bottom, 

"I'ake cnc seed out every other day- drop the seed in rubbing alccliol 
to stop its growth-- and label, 

*After five days in alcohol remove the seed^ dry it and mount it 
on paper and label. Describe seed rippearance, root growth, ton 



growth as changes occur, and leaf appearance. 

1 




2. MVS 





from where did the seed get its nutrients? Describe 
what would have happened to the seed if the water 
had been drained prior to sprou'ing. Identify the ^ 
visible parts of the sprouted seed (root, leaf, 
stem) . 

Compare and contrast different seed and germination 
characteristics ftiming, color, rate of growth, etc O . 





7 ^ 





■ i> t o w:i r u V, a r o r 




;t!''a : ao ! a s ^v^-d ^:r:'\-\ch by doini; the fol lowing;: 
aak a :\Maau piece of [Kiper towel in water, 
Hula ii:']nthvr arv piece the >aine ^i::v the wet piece, 
riace ihc towela on one t - f the piece>^ of glaa>^. 



a e pa r a : i ap t ho 

-IMaao rah i^h 
'-a: l :ap. ^ei: 

t o ac t h-. r . 

! r a- la- ^ - -.a 

Al^^a:- r}^a :^eoh 
h\a: aa ' a*M^ i - 
ra^o 1 a t e . p ra \^ 
wha * a e 1 p a p 1 a ; 
^^vC V -a t 1 ra I 



ao r I ec a a 



a,, a 



inch. 



'ad:- in tlio apace be two en the two niece a o: 
■ aarerul to keo]^ the ^eeJa dr\^. 



- ao- t 



t ;M a 



n \^ e r t ! I i a a n d tape t h e a i d o 



a t 



ra 



^ o v! ^ M ■ 



a a a ^^ p ]M o t o u : 



a r a;ui I , n ^^ e t 



idaaa Soad Sandv/ich to illuatrate 



ia la tht' inherent capacity of a grcon plant 
aad wa'or afnircea, Th i a built-in aen?ar ia 

aarcivo in t iinea of draught. When we humana 
k: -i.^nu our [^aav ta a ^^onvco oi v;ator. PI ant a 



can't d*" that, Vdion a plant fieoda water ^ it? roots ^row toward 
^va t o r that it cari l-irinp hnck to tlio plant needed water 

f oe ea t - t ud 1 oa :ai\^e aho ■ 
(na.- V Si' :;■ i ] ea o r^'o^ < : 
n f vai t V . 



n tfait u ain^lo corn plant can produce 
a tn:nat(> plant up to a(' m i 1 e a , in aoiirch 



^^^^ 



Ishich lii root inn did the root a prow'^ 'foward tlie dr>^ or 
i-.et paj^er tov.elinp? Why? What would a plant do wltli- 
out wuTltV (IMe) Why doea a j^lant need water'? 
What d^^ea wa^ or Hr i na the plnnt'^ fNutrlents and 
ilnw ninch of ttie human bnd>' is water? (Over 
Wiiat pore en tape of most plants is water? TCHor 



air? 

S f5 ■• j 
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To iliii^trate n^ot growth ;ind functioru 



\>kietable ^ceds, 5oil, root view box (sec cDnstruction 
details on next pagel . 




seeds ..'ith 



Prepare by planting a variety of vegetable 
your students jn- month prior to use. 

To see how roots work and how different kinds develop^ 
we are going to use a root vieivinn box. Since we 
cannot see through the soil in our garden, we \vill use 
this box to see the underground action of roots- We 
Planted different types of seeds in the box to see different 
o f r o o t s , 



notice any very thin, ha 
are called root hairs; a 
fact, a certain type of 
0 1 r o o t }i a i r s c o m i n g fro m 
w^orkers of the system 
the plant, The w'a t e r 



have 
types 

LfHiR \'erv closelx" at the roots. Po %^ou not ice an\^ \'er^^ tnin, hair- 
like threads on. the large roots? These 
g r o K n plant c a n h a v e in 1 1 e s o f t fi e m . In 
grass was measured tu have 6,0 00 miles 
o n e pi a n t , Root h airs are the real wo n d e r 
They absorb all tlie water and minerals for 

that most plants take in through their root hairs is not from 
puddles and streams. It comes from a thin coating of water that 
is around each grain of soil. The root hairs absorb this water 
into the plant, Eacli tiny drop of water that is absorbed has the 
mineral nutrients from the soil in it. As the root hairs grow, 
they find new supplies of water and nutrients. This supply of 
wa t e r and soil nni t r i e n t s is mo v c d u p wa r d s from the root hairs. 
F-lrst it goes through pipelines inside the larger roots, then 
into the stems' and finally into the loaves'. What do you think 
happens there? 

(leot ropism is the inherent capacity of plants to direct their 
roots downward toward the null of gravity. Plants germinated in 
complete darkness, lacking any environmental cues (lifibt, wund . 
etc , 1 will send their roots downward. 



What would happen to the roots if wo turned this box 
on its side for a couple days? Why? Which of these 
roots are edible? Why do different plants have dif- 
ferent root systems? What do r4ots do for the plant? 
Mow might these roots appear if they were growing in 
sand? clay? Could we grow plants in other substances 
like cotton or styrofoam? Why? What do non-soil 
substances lack? What would happen if a plant grcvf its roots 
into the air or sideways along the top of the soil? How would 
the roots look on a plant without gravity? Are roots strong? 
Have you ever seen roots growing through cement? Can you name 
any places where you have seen roots growing through a strong 
material? 
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How to butid a fcot lisw nox 



Us^ '4 fOund mBldmy □/ cut slot!:, 
ill tifuls to tiold wiiidflw 

To kegp light and hg^t qII the foati 
whgn you're not viewing ihenr 

U'i^. ' 4 f ouijd iTiniiJifig of cut nnofhci 
•,ii3f to hold ij -s"' uf ^a" ADOii ii^Miei 
ill frnijt of fhe vvindo^ 



Jnlfj un nnri tinver flip vvindfiv* 



HiMH) ;< ilnik tlnth ijinjie trnrn t!ip inj^ 
til fht? litj* thnt Ciifi tJii iiHed lor 

iti'Hj js.iifi? '\- iiti'iM ■Atififf [iffliitifui f'lt fn sVithm 1 mrlt a! ifie tap 
Tin niiji piruit wsih inch ffum window Kfep 'ioil mni^i but 



mD! !J1f,ijv 



1 V ^ !' r, 



To observe that roots can grow around barriers in the soil. 



' ^'^^^Fr^ ^^C^^ S^^dl inq Csuch as mari^oldj pea^ besiij etc /') ^ small 
u ..-^njL^-ipofiat or box with soil, small piece of wood 4** x 1". 




the wood . 

"^Check in 
completely 



"Plant a seedling such as a )■ arigold in a 

flowerpot about above the „c:^ of wood, Plaqe 

the wood firmly so it will mi ..c u barrier as the 
roots go down. 

^After one week brush aside t iougn soil so you can 
see the roots beginning to find Uieir way around 
Replace the soils pressing it gently, and rewater. 

a few more davs to see if the roots have turned 
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To demonstrate 
H t r 11 c 1 11 r e s for 



the drive 
support . 



of certain plants to connect to outside 



'^^^^i'-'^r:^'' Small pot, climbing 



pea sced^j small sticks 




Th ii;ino 1 10 p i^m is tlie inherent rt;sponse of certain plants 
to grab onto things. For this ex p e r i m e n t ^ first plant 
the seeds in the pot. When they first sprout insert a 
twelve inch stick in the soil next to the sprout. After 
the second set of leaves appear watch the plant closely. 
Very soon after this the plant will send out tendrils 
which will latch onto the stick. When the plant reaches 
the top of the stick, put a Inreer stick on the other side of the 
plant. The plant will then reach towards that stick and grow 
around it. For the next step tie a string to the top of 
stick and the other end lo a curtain rod or nail above a 
The vine will wind its way up the string. Record growth 



the second 
window . 
rate . 










To demonstrate the effect of gravity 




G e= n t r o p i s m describes the plants response to g r a v i t ; 
thal'S why roots grow down and stems grow up. 

Soak your radish seeds and place them in a glass jar 
that is lined with wet paper. Grow the seeds in the 
dark until the stems are about one inch long. Pour 
off the excess water from the jar and turn it on its 
side. Keep it in the dark. Wait 24 hours and notice the growth 
of the stci'>. Now turn it in the dark for 24 hours. What hap- 
pened to the stem now? What does this experiment tell you 
about the growth of the stem? How about the grovvth direction 
of the roots? 





Experiment 
to 1 ight , 
shoe box. 



with phototropism, the response of plants 
Cut out one inch square at one end of a 
Fill with gravel and top with soil until 
two=thirds full. Plant b^an seeds. Water to moisten 
and cover the box with the lid Do not peek except 
to water. In a week, watch how the new plant will 
be bending toward the patch of light at the opened 
end . 
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Fir5t thing tn the morning on the dav of this lesson 
or the afternoon before, water the plant well. Then 
c o V er the plant i t h o plastic bag tied at the point 
where the stem meets the soil. Be sure to have the 
-s oil e X p o s e J to t li e air. PI a c e the c o v e r e d plant 
in the sun for a few hours (more time will be needed 
o n a c 1 o u d \^ d a %M , ^ 





Later: Ask the class w^hat they see on the inside of the bag? 
Where did it come from? Transpiration is the plant's way of 
sweating; releasing excess water into the air through its 
leaves. The constant flow of water through the plant gives 
it shape and life. Plants are solar powered. Water enters 
through the roots carrying air and nutrients. It is pulled 
through the plant continuously in columns by evaporation caused 
bv the heat of the sun. 
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I'o discQver the effects of crowding on the growth of plants 




How rnuc h room do you need 
a room three feet high by 
think it would be easy to 
player? Plants need room 
Their roots need room to 



their grow^th^ 



nutrients and their 
and soak up the sun. 



to live? If you grew up in 
three feet wide, do you 
grow up to be a basketball 
to growj just like people, 
spread out and soak up 



leav^es need room to spread out 
Let*s see how crowding affects 



-Fill small 
sow radish 



pots w i t li soil, and number t h em with labels 
seeds, equ ally -spaced, in each pot: 



1 h e n 



Pot 
Pot 
Pot 
Pot 
Pot 



4 

8 
16 
52 



seeds 
seeds 
seeds 
s eeds 
seeds 



and so forth until you have a very crowded pot. 

*Place pots in a sunny place and keep them watered as the seeds 
grow. Observe them carefully to see if the radishes in some 
pots are growling better than others. Note if some are tall 
and spindly J others stunted^ etc. Write dow^n your observations 
about each pot evory few days. 

*When the radishes are full-grown^ carefully pull them out of the 
pots, making sure to keep each pot separate. Measure the length 

of each radish leaf and rootj then take an average root and leaf 
length for each pot. 

*Gather all your information^ and decide which pot produced the 
biggest, healthiest radishes. Did crowding seem to affect their 
grovvth? 




Put 



Plant 
Label 
Dish 

Dish 

t O W e? 1 

Dish 



D ■ 
i n \ 



D ish 
Dish 



?ecds under various cnnditions without joil. 
four petri dishe?: 
k - Water 5 Light 
R - Ys'aX QV S No Li^ht 
C = Light 5 No Wa t er 
Water 5 Cold 

and two seeds in the bottom of each dish. 
Moisten the paper with vvater and place the 
dish in a sunny window. Do not allow the 
paper to dry out . 

Moisten the paper with waterj place it in 
a dark closet of in a bag. Do not allow 
the paper to dry out . 

Do not add any water. Place the dish in 
a sunny window. 

Moisten the paper with water ^ place the 
dish in a refrigerator. 



D - 



Observe changes in the. seeds 
r e c o r d %' o ii r observations. 



^ o r ten d a v 



Make a chart and 





Din "l^ ^ 




To demonstrate the 
w i n t c r c li ill i n g . 



need of decidiiOLi;. seeds lor :i pcriad of moist 



i r 




-3 m o n t 
jar, j 
If you 
we c k s . 

r r u its 

OKVCV \ 

duct 1 \' 
t o m c 
At anv 



h^ . 
k e e 



Many of the fruits you cat have seeds that you can 
raise into seedlings. Before s p i' o u 1 1 n g , see d p o f 
deciduous fruits need a period of moi^>t winter 
chilling. Thi3 breaks their natural dormancy. You 
can siipply the chill by storin.g your seeds in the 
refrigerator at 4nC^p, Provide moisture by placirm 
them in plastic bags with wet vermicuiite for 2 to 
You car* also put ap|)io seeds on moist paper in a 



with moist paper and 



into the refrigorator 



the paper moist, the seeds will sprout in b to 



8 



vou grow from store =bought produce are plants mainly to 
ment with. Thev can't be counted on to grow into pro- 
e trees. Orchard trees are not grown from seeds^ but 
.trefully selected grafts and buds on seedling root stocks, 

rate, eniov the ''fruits'* of vour labor! 




rh i > ::n i t 



Hi : 



a -^a a tj : a ! c o 
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r 




[MA 




he CO e i'^ t i vl^ot ^ <vnv ho < is , 




Read the 



\> 1 1 o i n to 
T!!n TRPI: 



yc u r ^ t uden t y 




thi 



was 



sure 

for himself. H 
pe t of d r V soil 
tree ate 



About 3Su %'c:irs ago, n nian nanod Jnn Van Hcljiiont 
cidod to find out how plants- ^row. At that time, 
most people thought plants ate soil. Jan wasn't' 
true, so he set up an experiment to find out 
planted a smalls 5-pound willow tree in a 
weighing liW pounds. Jan figured that if the 
the soil, then the WDight of the soil sliould ^ct less 



red and took care of the willow. It 

VaQ d ruinu^unie Id:- pound tree. Then Jan 

lie was careful t^^ let the soil dr>^ out 
dry as when he first planted the tree. 



I'O r five yvii rs Jan wa t 
y^2c\j very well ana ncc 
we i ghed t liO soil aga i n 
so that it would be as 

[he soil tipped the scale^s at 199 rounds and^ 14 ounces, onl\ 
2 ounces lighter than the original' :00 pounds I Where did the 
— '^^ -A" t'-L^ 1 ov.d t i> grcs.s ] n4 ptMinds? Jan thoui^ht it all came 

added. Where do you think it came from? 
\'an Helinont set out to answer? What were 
Wa s he right? 

's time we have learned that plants make their 

sun's cnergy--This is called Phot osynthes Is , 
it depends on this unicpie abjlTTy o f g r e e n 



from the jvater he 
What quest ion did 
his con elusions, 

Siiicc \Ain Ffelmont 
own food from the 
I- i f e , as we 'know 



plants to convert the sun's energy into food. Pho t os vn t hes i s 
IS one of the most important chemical reactions on earth. We 
are totally dependent on plants for our food. No other living 
organism can make the sun' ^ onerkiN^ available to us as chemical 
energy. Photosynthesis takes place within the chloroplasts of 
plant cells. There tlie raw materials, water and carbon dioxide, 
arc condMned chemically in the presence of sunlight and chlorophvll 
Some of tfio resulting sugar is immediately transported to other 
of the plant. Some of the sugar is changed to starch and 

Ox)^gen is released into the air as 
We could neither breath nor 



parts 

stored t empo r a r i 1 >^ in leavu^ 
a bx^-product of this process 
u e e n 



w i t bout 

1 11 a n k s , 



Adar t c 



It'? 



the 
ha d 



1 a ri t s . N e x t t i m e >- o u p a s s u n e b )- , stop £i n d 



air 
on t 
s a V 



east you can do 
bugh and i-ettuce Leaves 




Project Out s ido/ Fri^ i de , 
Samerville Public Schools iC&3 
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lU'ino n t r:i t c the prodwct ion of oxyj^en nr^J th^ iit; ligation nf 



a rnon u i n \ ui v 



in the course o* pno t c> \-nt liCj;) < 



Hc^tLle o b r omo t in'nio 1 blue with 
sprii; nf i; I c)d iNi * f :u{Uri r i tun plnnt- 



s t o p c r :i- lis' s t r ii w , 

I riibhin^.^ ;ileohol , cotton, 



rho t o y n t h c 1 5 involves tlio cxcb^^ange of ttoiU^sCH 
nxy\\on a rul carbnii du'xulo, vVhen %'ou b r cO= t li jii t o the 
cliiMiiical b ronui t h viiiu 1 bluCj the C: arboii dio?ii(ic in \^nnr 
exhaled air chanitos the color a':^~ the chc^ininil to 
%' e 1 1 0 v.^ - re o II . When %'ou then plM ce a i;r^DilHodca 
■ I a n t i n t o t h e c h em i c a 1 and 1 euv = - it in b rijih t su n - 
--!-t, the c-lcr chan-e^^ -ack ^cr blue tlicj^l-^^- 
c iui^wmc < the c n r h c a i l1 i o x i li e . 




Mk-'iio n r4 r r a r e a ^ot't^ bur steacl\^ breath in 
tit the r u bi h e r s t o py^ e r e d b o 1 1 1 e , 

a lave different ntuderit^ do the ^aino unt 



the s t ra^ 



between students* 



rhN^tlini ihtothe H^traw 



t h e h 1 Li i> CO 1 o r b e e a m e 
alcahol tostor i I i:;e 



MM ants use carbon dioxl ilej watery and ^ui^ 
Th i is called p lio t o ^ s= n t li e i s , How in i ^^h t- 
>■ e I 1 o w - g e e n to blue'? 

MUano\'e rhu stojipcr and place a spriii of la 
!^ 1 ue . Solicit p r ed i c t i t) n s as to wha t w 1 1 



1 i- g li t 1 0 produc c f ood , 
K e t ii r n (lie c o 1 o r f r o ni 

1 o d e a 1 It t lie 1 1 r o in o t li y in n 1 
1 h_a pfToa 5 iiiid \sdu^" . 



IMace tlie bottle with tlie Hi odea in briubi t su H I i g h t iind observe 
t lu" chaiu^es over a 2-!^ da\^ period. 




\\ na t wc) u 



t li e I' e su 1 t of pi ue 
solution in a tlark closet'? IM^ccS 
it' the HI odea was not placDd in 



i n u t rie \) ml a nu 

i c t ^s" h a t ^^'Dii 1 d h a j i e n 

t he sxi 1 u t ioir 




I'o dLMiionst ra t e the prodiic t ion of oxygen by green plant: 



> HI odea (ari ac|uariuni plant), two funnel two te^t" 
; ' -t u b e :s ^ t wo c o n t a i n e r s 5 m a t c h c , wood s\\ v e r , 




r I a n t < X a k e i n c a b o n d i o x i d e and g i \' e o f f o x )' g e n 
in the pi^occ55 of making food ( pho t o s vnt h e ? i s 1 , 
Wo throat he oxygen and exhale carbon dioxide. In 
this wa>' plants and animals tend to balance each 
0 1 ri e i n n a t u r e . 

n i r CO t ions ; 

^ Pu r tw() spri).:^ ot 1; I odea in each crMiLainer and add enotigh 
water tc cover tho::i as sliiuvn. 

^ S t f r ui I / - T e a ^ r o n o i n a k i n l; > o d a to p r o = • . 

vitio a ;H)urce o f c a r'^^'O n d i o x i d e . r i^T 



a/i)vt'r the plaai;- w> ^luiwn with funnels 
Ror^r iininel s on w^aHherji or paper cl lp^^ 
: ::d::iii a 1 v free ! v . 



^ P 1 ac e a tcb^ t tube ovei' the funnel, ^tu 

^lilt the funnel and tube to fill theni with water and to re 
t !ie air. Iveplace upright. 

^ P I a c e uiic c o n t a i n o r in b g h t >^ u n 1 i g h t . 

* PI ace the other in a poorly lit area, 

"compare the plants daily for several days. Record any dif 
Add i t i niia 1 Ac r i v i t v : 

"Wait until the t o t tube is over filled with oxygen, Th 
will he d i s p 1 :i e eu , 

* L i g h t t he v;o o d s 1 : e r ci n d blow out the flame. It should b 
c I o w i I) i: a 1 0 n e the edge. 



ni o V e 



^Qu ic klv 



^^f^ rub 



ube and insert the glowing sliver, It 



r e a lul hum b r i g lite v 1 r o m t h e high concentration of o x v 



f e r e n c e s 



c water 



.sliou 1 d 



I 



1 



I X 



erJc 
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IK' 



1 i >; :U to prcuiucc food 



I'i.) r 1^ , ale o ho 1 nu rnf r r i n > , ale olio 1 
hu i^ic r ^ r a lui , hoii e p 1 a n r , iodine. 




r 1 a n t need air and 1 i ^ li t . Green plant? make food f r om" 
water in the i^o i I ^ carbon dioxide gas in the air, and 
1 i t * Til 0 c a r h on d 1 o x i d e ii s enters the plant t h r o ug h 
openings in the leaver. What happens if these openings 
a r e h i oc k ed ? 

r h. e c h 1 0 r o p h >^ 1 1 i n 1 e a \' e u i \^ e 1 e a \' c t-^ their green 
Vies a plant need sunlight to make chloroplivll and ptav 



plants produce tlieir own 



c Li li i i. i ui utit L n an 
i o \ \ (rtv, \ v\il e X e r 1 rn 0 n t . 



U ^ I i U J 1 S i)V 



dij 1 Uij t iie 



L \\ o L ii I n u i s K 



a uk 



h a 



a w I ri e , c t ) r a 



rcen lea 



-Hs i lui p i ns , 
housep I ant with the cork disks. 

^ PI ace the plaint in trie sun for 6-H da\'s. 

^"At ter ti - 8 days reinove the wine cai^k i roni 
t fie I e a f a n d pick t h e I e a f , 

* fight tile alcohol burner. 

^ FM a c c file leaf in a beaker of alcohol. 

^ Pu t this beaker inside a 1 a r c r container o f wa ter and place on 



rnU ALCOHiH. BnAKHR SiiOULn BH HHAl^Iil) IN 'rFlR'WATnR. 



tlie burner, 

A I . C 0 1 f n L S f f 0 U I ,TT NFiVIiR BF: DlRnCTfY PLACFU) ON A FfAMR. " 

^ A r t e r 15 minutes t fi c c o 1 o s h o u 1 d h a v e ii c e n heated out of the 
lea f . 

ReinQ V c t hiC 1 c^i i 1 roin t lO a 1 cc> lio 1 a nd r iiise in water"* 
^ c^e n t 1 y blot the 1 e a f w i t h a pa p e r towel . 

* T e s t t fi c 1 o a f f o r - tare h f f o o d ) b )' putting i o d I n e d r n p b y d r o p 
on t die entiiH' leaf. Fndine turns blue -black in the presence of 
5^ t a rc h . 

Within h hours the leaf should turn black except over the area 
that the c c> r k wa s e o \^ e r I n g , T\\ e cork prevented the carbon d i o x i d e 
in the air from entering the leaf through the stomates. The 
s t o m a. t 0 s a r e open i n i; s thro u g h w h i c h a s e s move into an d out e f 
1 1 i e leaf, 1" he cork also p? r e v o ri t e d s u n 1 i g h t from h i 1 1 i n g t h w 
covered part of the leaf. This prevented the leaf from photo= 
s >^n t he s i z i ng and p2'>^ducing its own food. 



hi) 



:\A n \ 



i\c '.Mill c n ^ lud 



art c i our J a i I \^ 1 1 5 , Th i < iin i t 1 00 k s 

la a tocii? on d ec oinpo :^ i t i on and dccnv, 

a ^electioIl of writings bv Native American^ 



1,0 ^ son 1' i r 1 e < 

The Power Of I'lic L'ircle 
Adept A i'ree 
Pr. dekyl And Mr. il\'de 
Von rnr> k P i f fer en t 
Hrinc In Tlie CMean ['p i:rew 



Re c o ni m e n d e d G a d e L e \' e 1 s 

4 - 6 

-1 ^ 6 
2 - 

2 - D 
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neneatn ii 



o 1 u wn ru 



i'r'n u a c ivc iv on t I 



t h e\' N t a 1' t e J aiui t m 
all Over a u aTu . 



1'!^ a '■-^ i. 



■oc^s it make cin%" ci i t i c o iic c ^vnc 



I n d tTi c c 1 L 1. C' V 01 



0 tlie SEiASONS po-. tor l\ovv , 



look 1 ike Til v; ] n r e v 



What other thine ^ h a p p o n n a 
t inie^ V h a h o :i o i' the moon, t idc^ 
cvcIq, paper iirul ^lLls^^ rocyci 1 
0 L rc 1 e wh i c ii re pea 



hapT^on in 



If^^e the OXYGHN. Sni'KirS 



p i s c u 



and ou T^s c 1 ' 
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Ni j 1 K L kN i {. I KAA\ IT I All 

d ec onip'tj ^ c w)ien tno\^ ci i o , » 
that* the plants took out o 
he Used :iuain and aijairi. 



wo u III ^Aoon he ceinpiet el^^ 



U 1 n ; 



WAThR e:YCLr: - Waier 1 [^irt < 
water t hn t we will e\'rr hax^x,- 
Moisture e\"aporMtv^^ ."ru:;! t r^/ 
c I out;! > , 1"h en it i d ! = n p ; h e . 
evaporates. v^itluMii ini< e^-: 
ru n out o r v/a t e r . 

nXYChX C:Vi;i.h - reople h7-5-jt1v 
ou t 0 a rhoa dioxide. Plant ,i 
QXN'C^en. ^*e inake an exchria.^o 
which thc>^ can j-rHKhice, tind 
and other nni ma Is [M^oduce. 

Adapt od from rroiect licolor;., 
fliuhline Fuiii>c Hehonls, Sea 



I to 
r h n 



a t he 
r i 1 r 
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To observe seasonal changes in the life of a tree. 

journals 




^Collectively or individual ly ^ have class members 
*'adopt" a deciduous tree on or near school property. 
Observe it' throughout the school year. Keep a log 
of changes and observations; make them every other 
week if possible. 



*First try to get a feeling for your tree: how tall 
do you think it is? Wide? How many students does it take to 
hug^ a ring around the tree? V/hat is the color and texture of 
the bark? Peel it: is it rough or smooth? What about the 
leaves? , Wliat*s their color^ texturOj and shape? Do they smell? 
Listens What sound does the wind make in the trees? 

*Try to draw your tree, and a detail of one leaf. Do you notice 
any scars where branches have fallen off? (Why do you think 
they fell off?) How did the tree heal? 

^As you observe your tree throughout ihe year^ be careful to note 
any changes - -when leaves fall (what color are they?) and buds 
f orin_;_j^h.an==b-i4i4^— v-i=^i t , When does your tree fruit? Does the 
fruit have holes? (Look inside. What caused them?) Note how 
the smells change throughout the year. 

*Try thinking of the tree as an apartment building. Who lives on 
the ground level? In the upper stories? Observe any insects, 
lichen^ moss, or other life. 









^^^^^^^ 



Adapted from Proj ect Learning 

101 



To obsci"ve how different substances change, 




Clear pia^ii 



' 1 



Discufs with your class the concept o£ change. Ask 
students to give examples of changes occuring around 
them./ Examples: "It was sunny this morning, now it 
is cloudy^ I'm two inches taller than I was last 
year; I watched a candle burn down last^ night; Ah 
ice cube melted in my glass.-* * 

Have students make three lists on the boardt 1. THINGS WHICH 
WILL CHANGE 2. THINGS WHICH WILL NEVER CHANGE 3, THINGS 
WHICH MAY OR MAY NOT CHANGE. Your class .might come up with 
this 1 is t : 



cerea \ 

leave s 
mils 



'4 

peppei 



papar^ 



CM p5 
mustard 
dneci apple 



6aad 

rubber 

wool 

Simply record their predictions. Do not correct their placement 
of an item. Let them discover what will happen through observation. 

Ask your students to bring in a variety of substances: Hhose they 
listed^ liquid and solid food^ hardware^ seeds, cloth^ tobaccos- 
whatever they can think of and obtain easily. Encourage them to 
bring in things they are not sure about. Leftover items from their 
school lunches would make good samples. ^ • 

Onco you have the samples , have the students put them individually 
into transparent containers that they have brought in, and they 
will soon begin to see some of the changes occurring . Encourage 
them to try and distinguish among the different kinds of changes 
they observe, to determine some of the possible causes, and to 
relate certain kinds of changes to the kinds of substances affected. 
Ask each student to label his or her container/s with nainej sample^ 
and date. Predictions should be written in their . garden j ournal , 
Observations should be made daily. 

Molds are certain to grow on some of the food items • A mold is a 
non-green plant that cannot make its own food. Molds reproduce 
by spores. These spores are so small that they can float in the 
air unseen. V/hen a mold spore lands on something it can use for 
food J the spore grows into a new mold plant. To encourage mold 
growth, leave food sample exposed to the air for a half-hour. 
Then sprinkle each sample with water* More on this in the next 
lesson , 

Continue this experiment until interest begins to wane. At the 
termination of this activity, ask students to draw conclusions^ ^ 
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Fo demonstrate decomposition and nutrient cycling, 



1 




fl Potri dish with coveTj so-il, pieces of fruit, vegetables, 
a brer.d, each no larger than h cubic inch; water. 
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Have you ever noticed what 'happens to leaves when^rthey 
fall off the trees? Or to the bodies of birds |[fid" ani- 
mals when they die in the forest? Have you ever^taken 
a walk in the woods and come across an old tree stretched 
across the path, with moss and mushrooms growing on it 
and hundreds of spiders and bugs making their home in 
it? If you haves then you have seen the beginnings 
of the way in which another part q£ the soil is made. This part, 
which comes from dnad plants and animals, is called the organic 
par t , 

The decomposers are countless billions of small animals arid 
that liye in the soil^ air, and water. Many of them are so 
that thky can only be seen with a powerful microscope* One type, 
called bacteria, are so tiny that one spoonful of soil can contain 
more of these creatures than there are people on earth. 

Fungi and Molds are another type of decomposer. They are much 
larger than bacteria and sometimes can be seen with the naked eye. 

ever seen an old piece of bread or fruit with mold growing 



plants 
smal 1 



Have 



on 



you 

it? 



The decomposers use dead plants and animals as food. When something 
dies, the bacteria^ fungi and molds which happen to be present start 
eating it. They eat and grow and multiply so rapidly that in a very 
short time millions of them are working on the dead plant or animal. 
It is their n^nting which causes what we call decay or decomposition. 

When things decays they form a material called humus. Humus is 
rich in minerals and other nutrients. The humus becomes part of 
the soil. 

So you see that even, after, an animal or plant dies, it is still 
useful. Through the action of the decomposers^ the dead animal 
plant suppl ies nutrients for future living things. 

To see decomposers at work: 

^Place a thin layer of soil on the bottom of 



or 



pieces 
water . 



of food on top of the soil 



the dish. 
Moisten 



them and the 



cover for a few seconds every couple 



*Put three 
soil with 

*Cover the dish. Remove the 
of days to let some air in ♦ 

Record the day you begin, what pieces of food you use, the day you 
notice a change in each of the food pieces, and how long it takes 
before you cannot recognize each piece of food* Describe the changes. 
What color is each mold or fungi? How many different kinds of molds 
or fungi grew? Did the same color fungi grow on the same kind of 
food? 10 J 




To observe the rate o£ decay of various materials 





We can loarn about decay by burying different objects 
on the school grounds* 

Make a graveyard of a variety of different materials j 
such as metal, glass, plastic, rubber, vegetables, 
bone, wood, paper, rope, leather, feathers, etc. 
Bury each item in a different hole, all at the same 
depth. Once a week dig up the items and record how fast and 
in what ways each j is decaying. (If you think you might damage 
items when you dig or might have difficulty finding each one, 
a screen over I the material before putting the soil in the 

s imilar 



/holes) 
You 



can expand upon this by staking material the same or 

to the buried items on the surface of the soil rather than under 

the soil. This allows you to make comparisions about rates of 
decomposition when exposed to different conditions. 




What factors affected the speed of decay of the various 
objects?' 






^^To explore what type of materials decompose, 
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1 large plastic garbage bag with closing tie^ wet 
soil, 3 grapes, styrofoam cupj grass clippings, 
lettuce, 2 nails, white bread, toilet paper, whole 
wheat bread, journals. 

For Part 11:. sifting screen, walnut, apple 
Do this lesson one month prior to making compost in the garden. 

This project should be done with the class, but without saying 
what will be done with it later. Curiosity is a good motivators- 
let the students speculate. ' 

Prior to doing composting outdoors, you need to set up a *'decom- 
position bag'* i^/ith the class. Do not use this ter^m with the 
class, as it will prematurely give away the purpose of the 
lesson * 

^Take the large plastic bag and put a gallon of wet soil in it, 
*Add the followine iMATERTALS: 



bun 

k Up 



3 grapes 

5 pieces of styrofoam cup 

1 handful of grass cl ippings 
3 leaves of lettuce 

2 nails 

1 slice of white bread 

3 squares of wet toilet paper 
1 slice of ts^hol e wheat bread 



I 



Qro 



*Mix all these ingredients well into the wet soil,^ so they are 
distributed throughout the bag, / 

^Close the bag so that it is air tight. / 

*Mark the amounts of things inside and the date it was sealed/ 
on a card and tape it to the bag . / 

*Put the bag in an out of the way place in the room. 

*Hang a sign on it entitled: What'p Going on in Here? 

Ask the students to write in their journals predictions about what 
will happ-en, or draw what they think the contents will look like in 
a month. 

The bag should be opened outdoors at the beginning of compost- 
making. 



1^ 
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One month later, or at the start o£ composting do the following 



*Ask your students to help you list what mat er ial s were put in 
the bag. 

*Ingredient by ingredient, "a^k students to hypothesize as to what 
happened to each, 

*Open the compost bag in the garden* 

*Pass the contents through a screen, ^ 

*Make observations regarding the condition o£ the ingredients. 

*Ask students to refer to their original predictions made in the 
classroom* Draw conclusions* What changes occurred? 

^Discuss decompositions decay and nutrient recycling, 

*Hold up a walnut shell and an apple* Ask "How could this 
walnut shall become an apple and- become you?" One possibility* 
The walnut shell is dropped under an apple tree. The walnut 
shell decomposes and adds nutrients to the soil. The roots 





30 lu - /\/urr?/a/vv-^ 



and their 



of the apple tree absorb the nutrients 
some of which go into the fruit of the 
tree. You come along and. pick and 
apple* That^s how it becomes part 
How could your apple core become part 
you? This is a good illustration of c 
infinite nature* 




eat 
of 



the 
you . 
of 

y c 1 e s 



Introduce composting as a way to put nutrients back, into the 
soil using natural decomposition. We take nature's process 
of cycling nutrients and accelerate it, 

A well-made compost heap creates an environment in which 
decay-causing bacteria can live and reproduce at the highest 
rate of activity* As a result of this activity of micro- 
organisms , fresh manure J food scrapSj leaves, weeds, wood 
asheSj sawdust, and other compost materials are converted 
into dark humus. 



See Composting lesson p, 
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Tiie icillowinc toirrpano^^ arc froin native American \sTitlngs or spoechey, eind 
are offered here as a rci^ource for your use. 

The first .Americans, the various Indian peoples^ viewed trees and other living 
Thinq.^ as brothers and sisters. Trees were sacred members of the Piatural world 
dc-^cr\^ing of r<?verence and respect. Should Native Americans need to cut dowii^ 
a tree, thev would offer prayers , to its spirit both before and after harming it. 
Tliev would tliank the tree for giving its life so that ^ they might be able to 
cari"^^ on theirs. 

Read and discuss the following ciuote fromWaUcing Buffalo of the Stoney Tribe^ 



''Hill a re a 1 wa v s mo r e beau t i f u 1 t han s t one = bu i 1 d ing s ^ you know , L iv ing in 
a citv is an artificial existence. Lots of people hardly ever feel real 
soil under their feet, see plants grow except in flower pots^ or get far 
enouuh bevonJ^tho street light to catch the enchantment of a night sl:>' studded 
wirh^stars. \\\-wn people live far from scenes of thr Great Spirit's making, 
it\s casv to forget his lav;s. 

1 , t-^. .*- * ... 1 \^ o y^r^'^ ^ ^-^^ An_ *n^o\^ i^^i to esch other j and If 

vou listen theyUl talk to you. Trouble is^ \%liite people don't listen. They 



never learned to listen to the Indians so I don't suppose they -11 listen to 
other voices in nnture. Rut I have learned a lot from trees: sometimes about 
t he wea t h*e r , some t Lne s a bou t an ima 1 s , som t ime s abou t t he Great Sp i r i t , " 



In the follow ini; passaqc, an old holv Wintu woman speaks sadly about the needless 
destruction of the land in which she lived- -a place where gold mining and parti^ 
cularly h>^drnulic mining had torn up the earth, 

''^The ;shite people never crired for land or deer or bear. ^Tien we Indians kill 
meat 5 we eat. it all up, Hlien we dig roots we.miake little holes'". When we 
build houses J we make little holes. Mien w^e bum grass for grasshoppers, we 
don*t laain things. We shake dovm acorns and pinenuts. We don't chop do^vn the 
trees. We only use dead wood. Ikrt the WTiite people plow up the ground^ pull 
dowTi the trees, kill evei>^thing. The tr^e says, ''Don't. I am sore, Eton't 
hurt m.e," But thev chop it down and cut it up. The spirit of the land hates, 
them, llie Indians never hurt anythingj - but the Wliite people destroy all. They 
blast rocks and scatter them on the ground. The rock says^'^Don't. You are 
-.hurting me." Btit the White, people pay no attention. Wlien the Indians use rocks, 
they take liftlo round qnes for their cooking. . .How can the spirit of the earth > 
like the Wliite man?, . .Over)is^hero the 'WTiito man has touched it, it is ^ore," 



Native American Indian? were veiy aware of the significance of circles^ sensing 
the strength in the coTTJTion roundness of a hLunan body and a plant stem, of a teepee 
and a tree tnink, of the ^un and the moon. Black i:ik was an Oglala Indian 
Spiritual Nhn \dia lived in the late ISOO's, Read and discuss the following 
\vriting of his^ with your class, 

"You have noticed that ever>^thing an Indian does is in a circle, and that is 
because the Power of the World always works in circles ^ and ever\^thing tries 
to be roujid. In the old days when wc were a strong and happy people^ all our 
power caine to us from the sacred hoop of the nation and so long as the hoop 
was unbroken the people flourished. The flowering tree vms the living center 
of the hoop, and the circle of four "quart ei^s nourished it. The east gave peace 
and light J the south gave warmtli, tlie west ^ gave rain, and the north with its 
cold and miqhtv wind qave strength and endurance. Tnis Imowledge came to us 
frum the vjuter' world with our religion. Everything the Power of the World does 
Is done in a circle. The Sk%^ is round and I have heard that the earth is round 
like a Kill and so are all the stars. The Wind, in its greatest power, whirls. 
Birds make their nests in circles, for theirs is the sanie religion as ours. 
^The sun comes forth and goes douii again in a circle. The moon does the sBme^ 
and both are round. 

Even the seasons form a great circle in their changing^ and al'*yays come back 
again to wliere th.ev were? llie life of a man is a circle from childhood to 
chilcUiood and so it is in eveiy thing where power moves. Oir teepees were round 
like the nests of birds and these were al^^dys set in a circle, the nation's 
hoop, a nest of manv nests where the Great Spirit meant for us to hatch our 
children/' 



1 ILWI: KILLED TIIE DEER 
Taos Pueblo Tribe 



T bxive killed the deer " 
I have crushed tlie grassliopper 
/\nd the plants he feeds upon 
1 have cut through the heart 
Of trees growing old and straight 
I Imvc taken fish from mter 
Md birds from the, sk:)% 
In my life I have needed death 
So that my life^an be. 
Mien I die I must give life 
To what has nourished me. 
Hie earth receives my body - 
fmd gives it to the plants , 
And to the caterpillars 
To the birds 
.And to the coyotes 
Each in its o\sri time so that 
The circle of Life is never broken 
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Tne follov;in£ letter, isTitten in IS 55, was sent to President Fimnklin Pierce 
by Chief Sealth of the rxmtimish Tribe of the State of Washington. It concerns 
the proposed purchase of the tribe's land. Seattle, a corniption of the chief^s 
najne, is built in the heart of Duwamish land. The letter is printed courtesy 
of Ctole Jones of the Seattle office of Friends of the Earth. 



The Great Chief in Washington sends word that he wishes to buy our land. The 
Great Chief also sends us words of friendship and good wiia. This is kind of 
hijTi, since we know he has little need of our friendship in return. But we will 
consider your offer, for toioiv if we do not do so 5 the white man may come with 
guns and take our land, Wnat Chief Sealth says, the Great Chief in Washington 
can count on as truly as our white brothers can count on the return of the 
seasons. words are like the stars- =they do not set. 

How can you buy or sell the sky or the \vmrmth of the land? The idea is strange 
to us. Yet we do not oivn the freshness of ^the air or the sparkle of the water. 
How can you buy them from us? We will decide in our time. Everv^ part of this 
earth is sncred to m^v people. Every shining pine needle, every sandy shore, 
eveiy mist in the dark woods, ever>^ clearing and hiOTning insect is ho / in the 
memory and experience of n^^ people. 

We know that the utiite man does not understand our vmys^ One portion of the 
land is the same to hijn as the next, for he is a stranger who comes in the night 
and takes from the land whatever he needs. The earth is not his brother, but 
his eneny, and when he has conquered it, he moves on. He. leaves his fathers* 
graves, rind his children Ls birthright is forgotten. The sight of your cities 
pains the eyes of the redman. But perhaps it is because the redman is a savage 
and does not understand . . . 

Tliere's no quiet place in the white man*s cities. No place to hear the leaves 
of spring or the rustle of insect's wings. But perhaps because I am a savage 
and do not understand- -the clatter only seens to insult the ears* And what is 
there to life if a man cannot hear the lovely cry of a whippoorwill or the 
ar^timents of the fro£s around a pond at night? Hie Indian prefers the soft 
sound of the wind darting over the face of the pond, and the smell of the wind 
itself cleansed by a mid=day rain, or scented with a pinon pine. ITie air is 
precious to the redman. For all things share the same breath- -the beasts, the 
trees, the man. The white man does not seem to notice the air he breathes. 
Like a man dying for many days, he is numb to the stench. 

If I decide to accept, I will make one condition. Th^e white man must treat the 
beasts of this land as his brothers. I ajn a savage .'^^.d I do not understand any 
other way. I have seen a thousand rotting buffaloe? on the prairies left by 
the white man uiio shot them from a passing train, i am a savage and I do not 
understand how the smoking iron horse can be more important than the buffalo ' 
th^t we kill only to stay alive. What is man without the beasts? If all the 
beasts were gone, men would die from great loneliness of spirit, for whatever 
happens to the beast also happens to man. All things are connected. Wliatever 
befalls the earth befalls the sons of the earth. 
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CXir childreii hnve ?een their father? hinTiblecl in defeat, CXir warriors have felt 
shame, ^\iid after defeat, they turn their days in idleness and contajninate their 
bodies with sweet food and strong drink. It matters little where we pass the 
rest of our day^4- = they are not many, A tow more hours, a few more winters s and 
none of the children of the ^^reat tribes th^at once lived on this earth,_ or tliat 
roamed in small bands in the woods , will be left to mourn the graves of a people 
once as powerful and hopeful as yours. 

One thing we know which the white man may one day discover. CXir God is the saine 
Cod. Vou may think now^ thiEt you own hijri as you wish to owii our land. But you 
cannot. Ho is the Bodv of man. And his compassion is equal for the redman and 
the white. This earth is precious to hiiri. ^\nd to harm the earth is to heap 
contempt on its creator. The whites ^ too^ slmll pass-^ -perhaps sooner than other 
tribes. Continue to contaminate your bed^ and you will one night suffocate in 
your owTi waste. " \shen the buffalo are all slaughtered^ the wild horses all tamedj 
the secret corners of the forest heaw with the scent of many meiij and the viev; 
of the ripe hills blotted by talking v.lreSj where is the thicket? Gone. \Vhere 
is the eaule? Cone. Md what is it to say goodby to the swift and the hunt, the 
e nd of 1 i \' L I i.Q a nd the b O); inn i ng of su in' i va 1 . 

We might understand if we knew^ what it wbs tlrnt the white man dreams^ what hopes 
he describes to his children on long winter nights ^ what visions he bums into 
their minds ^ so they will wish for tomorrows But we are savages,' Hie white 
ir. in-s dreams are hidden from us. And because they are hidden^ w^e will go our 
own way. If \ve agree, it will be to secure your reservation you have promised. 
Tliere perhaps v;e may live out our brief days as w^e wish. V/hen the last redman 
has vanished from the earthy and the memory is only the shadow of a cloud moving 
across the prairiej these shores and forest will still hold the spirits of my 
people j for they love this earth as the newborn loves its mother's heartbeat. 
If we sell you our land, love it as we*ve loved it. Care for it, as we've cared 
for it. Hold in your mind the mem.oiy of the land^ as it is when you take it. 
.\nd with all your strength, with all your might, and with all your heart --preserve 
it for your children^ and love it as God loves us all. One thing %ve lmow- = 
our God' is the same, litis earth is precious to him. Even the white man cannot 
be exempt from the conimon destiny. 




i pick a flower^ vou i^hake a ^tar,'' Int crdependenc ies 
live the we"^ triat tie u< and ail that makes up our complex world 
together. rh i s unit look? at Int erdependenc ies in the hiiman and 
animaL c oraiuin t i , with a focus on food chains. 



o^-ra 1' i t 1 o > P oc D:^:ne nd ed Grade Levels 



rat The rarth 2-b 

[ Vi\t ':ht-' Suii 3-6 

I'ho Sun's Restaurant 3-6 

K: 1 r iim Dead 4 - b 

:-.e f r led Ca t t :i j 1 4 - b 

ihi= Pav Thev Parachuted Cats Into 4-b 

D ^ ^ 

naught In I'he v;ob Ci Life 4-6 

How Manv I nt erdependenc ies Can Vou 4=6 

I^Lnd? 

KeM'O Just Babes In The Woods 5-5 

Luncli Ba- Lcolo^y Part I 2-6 

Lunch Bai^ Lcology Part TI 4-6 
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To Ulustrate for students the relative porceritage of the earth 



capable of supporting human needs 



J 




To illustrate for students the fragility of our life 
support systems^ you can do the following using an 
apple to represent the earth: 

^Cut an apple i'lto quarters and set three of them 
aside. The reniaining quarter represents the part 
of the earth's surface that is not under* salt wate-r. 

^Kext, cut this quarter in half and set ^ae piece abide. Tlie 
piece in hand represents the part of the eaith that is suitable 
for human habitation. The other part is too cold, too dry, 
too mountainous, or too hot, 

*Now cut the last one-eighth j which represents the part on which 
humans can live, into four equal slices. Rather thinj aren*t 
they? Just one of these four small slices represents the part 
of the earth that supplies most of our food and clothings the 
small part which is presently tilled. It is not too wet^ not 
too cold ^ not occupied by cities^ factories, or highways. 

*Cut a very small piece from the last slice used abovv^. This 
represents the 3/100 of 1% of the earth^s surface which contains 
potable w^ater* Not very much. 




Our human presence on earth has been very short. In 
that time wo have done groat damage and destruction 
to those systems that are capable of sustaining our 
lives. How will we treat the remaining healthy portion' 



Adapted from The Green Box 
Office of Education 



Humbol t County 
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; To illu^rrate the concopt of a iood chain. ^ \ 

^»h^]T^VSi!^ ; scrap piece? of paper with the following labels 
^^w^ju^.^^ - i^^^y^. i4 = plant piece; 1 S = m icroorganlsm ; 4-snail 
2-chicken, l=coyDti/ (■adjust the total to your class size). 




rood , 
f c e d ? 



Pas< out one labeled paper to each student. Tell 
them to group themselves u'ith the other students ^ 
who havc^ : ho' sainc label Ci.e.jall S seeds should gather 
together 1 . 

When tills :^ uonCj explain that a food chain is a 
s e 7' i e s o t o r a n i s m s that depend on each other for 
Ask th.e u roups to put themselves in the 'order of who 
who . _ ! 




Ud, 




1 



After thi>^ is completed have each group beginning with the sun 
sav who they are and who tlicy feed. For example, am the sun, 
and I feed the plants*'. Who dors tlie coyote feed? 
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Whv are there more worms than quail? How can this 
chain be broken? How could this become a cycle?. 
Can vou name a food chain tluit we are part of? 



Hi 




To illustrate the canccpt of a food chain^ 



'^'^'^^^^rc^j -1 paper plates witli the following' labels: l-hear; 
' ^^liSfuH\^^' 2-5aliTion; 4-aquatic insecty;; 5-algao; b-fi 




un 




The ?un'5 energy flow 5 through irany links in the nlant 
and animal world. The^o interrelationships form food 
chains and in turn complex food webs on our planet. 
The plants and animals that depend on each other for 
food each form a link in the food chain. 

*Place the plates in the following pyramid shape on a 
table or the ground. Keen the labels face down 

* fu r n over the bear plate. D i s c u s s 
wha t a b e a 1" might e a t wh en 1 1 * s 
hungry. In this food chain it 
eats salmon. Turn over the next 
two plates which read ''salmons- 
why does the bear need two 
Falmon? Continue this line of 
discussion down tlie food chajnj 
turning over the plates repre- 
senting the next organism, on the 
food chain, 

^Emphasize in discussion the point that the food chain forms 
a pyramid where it is necessary to have more organisms at the 
base of the food chain. Also stress that the sun is the source 
of energy for the plants^ which in turn make their own food. 

List the organisms in this food pyramid that would be 
affected by death of the algae? How would they be 
affected? What would happen to the bear if this stream 
dried up? ^^-^i^^^^^^^m^U^t^sMU^, 





iptQd from Sun ship Earth by Steve Van Katrc . |^ 
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To illajit:'.^:- r iu- r-:* s^::^:.- :^ Insect iciJc throiu\h the food chain." 

mm- : , : 

j^^^^— ~ '^cl vex eii:]U. ^^tntlcnr::^ and i^ot rhi^m in a row facing 
b^^^^v^ tho rost of the group. A< thoy ^it there, explain 
^^^S^^^ t:e the;;: and ilie othtjr?= that you are the owner of a 
^flt^^^ ^nuill f a rni In Santa ^'rii:: Counts . Ycur main crop^ 
Jtg^^^ applet, ha^ i^een attackeu by ?mall insects which 

threaten your prospects of a izood harvest. Taking 
the ne:csr=arv steps to ruive \'our harvest, you finaily 
buy po^iicico iruu i :\c -'Sure iietuni" crieiriical company, 

^As you tell the sro^'\^, >;ivc eaci; of tiie eiylit students a iacket. 
"i he stu^ienrs voii have selectecl will be the insects and the 
jackets i 1 1 rorrc<ont the che::iical v; 1 1 ii which they have been 
spra)^ed, j'!^e>' are now dead. 

*[Ia\'e four students sit down I'aclnvi the dead insects. These 
fcur \:Lll o ;;;Lco and each ;:u;::sc ■ / ' I I eat two insects. As 
they eat the Insects, they remove the jackets and put them on 
signifying the passage of the chemical from the insects to the 
mice. hach niouse is now woarint:: two cnntSj 1.6-^ two units of 
s p r a > . 

^Select twTf students te sir heliind the four mice. These two 
will be gopher snakes and each uophcr snake will eat two mice. 
As the mice are eaten, their Jackets are removed and placed 
upon the voplier snakes. Again, we have the passage of the 
chemical from one organism to anotricr and each snake should 
now be wearing feu r= jackets, 

* Select one stuieni to repres^'n" an e^igle. The eagle will eat 
the two snakes J acquiring eigi;t j ackers and will then die. 



Wliut do the eacb/'s elghr jackets represent? IIow 
d id the eag 1 e a c on 1 re r he jackets (pesticide)? It 
IS a fact that all Americans have Divr^ a banned 
pesricide/ in their hody fat. n^jplain how it got there, 
i'rupose an alternativ'^ t r> fva\^y u^c of chemical 

r^usticides in f:M-iuiiig. 
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To illustrate interdependenc ies within a food web. ; 

Assign students an animal or plant from the accom- 
panying chart. Have each one make a sign showing 
the name of their animal. If you wish, each child 
can research his/her plant or animal to find out 
more about it. When this Is completed tape the 
signs to the front of each desk, and arrange the 
desks in one large circle. Pick any animal (not a 
plant or decomposer to start with), and hand the child tKe 
end of ball of string. Then ask him or her to pick some- 
thing from the circle that their animal would like to eat. 
Run the string from the first student to the second. Continue 
this until all children have at least one part of the string 
in their hands. You may have to help them understand that 
plants ''cat" the products that decomposers break down- Also, 
decomposers eat dead things. Encourage the decomposers to 
choose to eat animals such as mountain lions and vultures which 
are eaten by nothing else. Continue until your food web is 
too complex to take any further. 

Any of the possible scenarios can be introduced to illustrate 
John Muir^s axiom, '*When we try to pick out anything by itself, 
we find it hitched to everything else in the universe." 

a. Air pollution kills all of the trees. 

b. Flooding inundates the area, 
c- DDT wipes out the insects. 

d. Hunters eliminate the mountain lions. 

e. The area is stripmined. 

f . add your own .... 

'The student's roles directly affected by a given change can drop 
hold of the string, or the string can be cut. Discuss the 
collapse of the web. 



What was the result of making a change in the web? 
Identify ways we are causing changes'^to the earth? 
Name an action you have taken that resulted in an 
unexpected change. 
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To demonstrate 
an ecosystem. 



the ramifications of making a single change in 





Read aloud 
and discus 



the following true story to your students^ 



Some time ago 
suppl ies of D 
designed to k 
be used in th 
other forms of life) to 
malaria a ni o n g the people 
But millions of roaches 
stored the DDT in their 
dark places. One kind o 
small lizard. When thes 
lot of DDT, Instead of 
This made i ^ easier for 
fa. vo r i t e foods. And all 



the World Health Organisation sent 
DT (explain that this is a chemical 
ill pests that is no longer allowed to 
is country because of its ill effects on 
Borneo to fight mosquitos that spread 

The mosquitos were quickly wiped out . 
lived in the villages and they simply 
bodies and went scurrying off into the 
f animal that fed on the roaches was a 
e lizards ate roaches, they also ate a 
killing them, DPT only slowed them down, 
cats to catch lizards, one of their 
o ve r No r t h Borneo cats d i ed from DDT . 



Then 
their 
Of f ic 
by a i 

Then 
once 
horde 
ma t er 
we 1 1 
One s 
reac t 



the rats moved in because there were no cats to control 
population. With the rats^ came a new danger; plague, 
ials sent out emergency calls for cats. Cats were sent 
rplanes and dropped from the sky by parachute. 



the roofs began to sag and cave in, 
again began to search for the cause, 
s of caterpillars that had mov^ed in 
ials* Why? The lizards were gone, 
as the roaches ate caterpillars and 



imple change 
ion . 



Now what? The people 
They found it in the 
to feed on the roofing 
and the lizards, as 
had kept them in control 



in the ecosystem had set off a whole chain 



From 



Laycockj Let ttie Wil d Ones Stay Home . 
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Have students identify actions they or others have 
taken that caused unexpected changes or outcomes. 
What happens when we change just one thing? 
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To have students examine dependencies in their community and ! 
on the school site. \ 




Think of cll the different people who contribute to 
the school. Have the students list who these people 
are. As they suggest them, write them on the board 
in a circle. Starting with one, ask If this person 
needs or depends on any other person listed on the 
boards iT there is a dependence established, dra^v 
a 1 ine connect ing the two . Cont inue until you go 
all the way around the circle. What have you ended up with? 
What if one of the people in your v;eb wasn't there any longer? 
What would the effects be? 

Now do a web of community occupations. Gather a list of different 
occupations [the jobs of your students- parents could be used) 
that people have in your community. Write them on the board in 
a circle and again draw the lines that connect one with another 
as an inter dependency is created. Try taking one away Ce^g** 
garbage collectors). What happens? 

Any community J natural or human, is composed of producers , 
consumers i and decomposers. 

Producers - green plants which convert the sun's energy to food. 
Consumers - animals who eat the green plants^ or eat other animals 
Decomposers - plants or animals who eat dead producers and con- 
sumers, breaking down and recycling them in the 
process . 

Introduce these concepts , and give examples of^each. Ask the 
students to come up 'with examples drawn from natural communities. 
You may have to help them understand that plants "eat" the 
products that decomposers break down. 

Now return to the human community of the web and list the human 
producers J consumers , and decomposers, and their needs. For 

exam.ple : 



Plants, ^lu, ia/^Tk.suNj Alii, 




List the effects of a garbage collector strike. Identif 
the kind of workers who would lose the ir j obs if every on 
stopped using cars tomorrow. What would happen in the 
natural world if there were no decomposers? 
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n lllustrrite for students the relative time that humans have \ 




Suppose we reduced the histor% of the earth to a 
walk of 300 feet (i.e. footbail field). As we walked 
this 300 foot paths individual events representing 
the sequence of earth's evolution would be marked on 
the path with colored flags. At what point do you 
think humans 'will appear? 

Beginning our walk through time we see no life for 79 feet. 
At' the 80 foot line single celled life appears. We move on to 
the 125 foot point at which time the first vertebrates are 
seen, 'The first land plants appear at 160 feet. The first land 
vertebrates J the amphibians ^arise at 190 feet. 

lUnQsaurs march onto the scene at 215 feet and remain until 270 
feet. In the meantime, the first birds and mammals appear. 

The Grarfd Canyon is formed at 290 feet. V:ith Only 10 feet 
r e m a i n i n n j humans ha v e not been seen. Finally with 1 foot 
remaining, at 299 feet, the first human like creature shows 
up. At 299 feets 8 inches, stone age people appear. At 299 
feet, 11 inches the calendar begins and civilized people make 
the scene. Within the last inch, Columbus discovers America 
and the T)cclarat ion of Independence is signed. 




Life has existed on earth for some 
walk: humans have been here for le 
The Dinosaurs dominated the walk fo 
dominated it for less than two inch 



200 feet of our 
ss than 12 Inches 



re iooK 



condcscendingl)' 



5 5 leet 
t ime he 
survive 



cessful animals that could not adap 
were to continue into the future wi 
from, now? What have we done to the e 
re? What can we do to insure that we 



r 55 feet; we have 
es . Yet sometimes 
the dinosaurs as unsuc^ 
t. If the path 

it show us here 
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If you prefer to do this indoor-^^ read the folloKing 
TO your students: 

Tno ternij **one million years,'' i^ far outside our 

experience as to be meaninglej? to us. We may have 
the vague impression that a million year? is a very 
long time. 

ImriLiine a moving picture taken of earth by inhabitants of another 
pliinet using a super telephoto lens and a time lapse camera « This 
imaginary film was taken at the rate of one picture per year for 
the last 75^ million years. When it is run in a projector at 
normal speed (2 pics, per sec.), 24 years of earth history flashes 
by each second. Since the author has the film running continuously 
24 hours a day^ about two million years of past history are shoivn 
on the screen each day. To show the entire 757 million years, 
requires running the film, for one full year. The author starts 
the show at midnight of one xN'ew Year's Hvc and runs it^ without 
interruption until midnight of the next New Year's Eve. 

Throughout January, February and March, the movie runs on w^ithout 
showing any signs of life upon the earth. S ing 1 e -c el led organisms 
appear early in Ap=^il; many-celled ones later in that month. Late 
in May come^ the f irst vertebrates . It is the middle of July before 
the first land plants begin to pave the way for animal life on land. 
Late August arrives before the first land vertebrates ^ the amphibians 
put in an appearance. The first reptiles appear by the middle o£ 
September. .Ajiiong them are the dinosaurs that dominate the scene 
through the remainder of September through October and much of 
November (about ^0 da>^s) . In the meantime, the first birds and 
first mammals appear/ l^he raising of the Rocky Mountains near the 
end of November, signals the end of the great era of reptilian 
domination. 

As the movie runs on into December , we see the mammals dominant; 
they undergo their great evolutionary developments- Christmas 
arrives: The movie shows us the Colorado River beginning to cut its. 
Grand Canyon. We have the vaguely uneasy realization that the year 
is nearing its close, yet we have seen no signs of man. Day follows 
day until we reach the last day of the year. Sunddenly, about noon 
of December 31, the movie shows us the first man. During re after- 
noon ^ the glaciers push southward from the polar regions and then 
retreat J four successive times. By suppertimej man is still not 
much in evidence. By about eleven o'clock in the evenings varied 
old stone age men and women become quite prominent in the picture^ 
and by 11:4 5, men who make more refined stone implements and 
cultivate the soil appear. Five or six minutes before the end of 
the movie^ the Christian era begins. Twenty seconds before the end, 
Columbus discovers America. Seven seconds before the end, the 
Declaration of Independence was signed. 

Life has existed on earth for some eight months of movie's year; 
humans have been here for about 12 hours of that year. The dinosaurs 
dominated the movie for 70 days; humans dominated it for about one- 
half of one day, so far. If the movie continues into the year, will 
it show us here seventy days from now? 

Adapted from The Green Box , Humbolt County Office of Hducation 
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To illustrate our interdependence with plants and animal life 




Children are often divorced from any comprehension 
of food origins. This activity quickly clarifies 
our interdependenc ies with other forms of life. 

As^ children begin their lunchj ask: 

Who is eating roots? Who is eating leaves? 
(carrots, lettuce) 

Who is eating something from a tree? Capple? orange) 

Who is eating ground baked grass seeds? (bread) 

Who is eating bird, cow or pig for lunch? (chicken, butter) 

*To develop broader concepts of food chains, ask: 
Who is eating water? (raw fruit or vegetable) 
Who is eating sun? (trapped light, e.g., in green leaves) 
Who is eating soil? (minerals in foods) 

Who is eating manure or compost? (used as fertilizer on your 
vegetables) 



/' Tin BAriKjQ^suKj'? 





Adapted from Manure' to Meadow to Milshake , Hidden Villa, Inc 
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^ Have each student select a lunch iteni and explore 
^ the f olloKing : 



whI^- ^What season was it probably harvested or butcliered? 
^fp^^^ If your food was not picked recently^ how was it 

stored? [dried, canned, bottled^ froren, pi<.Ued, 
stored in root cellar or attic) If we are unable to 
preserve and store foods from seasons of great harvests (idnterj 
spring), what would happen to our population after lean harvests? 

*Transportat ion has helped man transcend local seasonal liniita- 
tions. Who has lunch food grown in another climate and trans- 
ported here? Where is the food from? How far has it traveled? 
In what season was food raised? Who has a lunch that traveled 
over 1 , 000 miles? 

Example: Danish crackers, Florida oranges, New Zealand lamb , 
Guatemalan bananas. 

Who has a lunch that has traveled less than 500 miles? Khar 
would our lunch consist o£ today if we ate only fresh foods? 
Could we eat bread in the winter? Apples in the spring? What 
would the California Indians have had for lunch today? Make a 
menu . 

Example: Mint or sassafrass tea^ smoked fishj trail snack: 
dried chia seeds^ madrone berries and blackberries. 

^What farming techniques manipulate climate to increase plant 
food prodiiction? Find a food in your lunch that is affected. 
For instance : 

I rr igat ion -^of fruit and vegetable crops during the hot dry 
California summer. 

Smudge pots and fans to prevent winter frost from killing 
citrus crops, 

Greenhous ing : creating summer in winter for tomatoes and 
flowers. 
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J , that are the basic components of 



It IS c r 1 
produce as 



void 

90 ) . if:^ off 

^ nhod s are b£ 



% leal fo 
Healthy 
bLiildup of che 
e r s step 



at 

a 

a 

m 1 



I s K e a 
.ed P 
^ha t 
^ms * 
^lo we 
lies 
ion 
nd C 

the 
crop 

c al 
to a 



ho 
est 
us e 

Le 
r s 
of 
of 
han 

fa r 
as 
pe s 
Chi 



w we 

Man 
s pr 
sson 
and 
IPM. 
the 
ges , 

mer 

pos 
t ici 
eve 



con 
agem 
i n c i 
s in 
inse 
Th 
cone 
" an 

(as 
sibl 
des 
both 



trol garden pestSjWe 
ent C IPM) . IPM is a 
pies of our environfnent 

this unit not only 
ctSj but also demon- U 
ese lessons will pro- \ 
epts learned in tlie two 
d " In terd spend enc ies* " 

well as the gardener) 
e* It is criticalto 
in our environment {p. 
of these goals* Its 



* 1 . Ever y insect L 
The food chain 
are pests in the gm 
feed on hertoivores 
eating in se c ts . 
*3. Planting a var- 
and insect control - 
It is necessar^ 
before spra y ing . ^^ 
*5. Sprays derived 
insect damage. 

Pest managemern 
stages of trie pest 

or more in for mat ion c=- 
gricultyre; Pest Mana 
porker Safety; PMAP 
S^ 95 81 ^; or your County 



s not a pest . 

is a means of pest control. Herbivores 
rden. Insects and other organisms that 
provide a natural control of plant- 

iety of crops in an area improves waedj 

y to identify and monitor insect damage^ 
ot all insect damage is a problem, 
from plants or bacteria can control 

t methods are specific to particular 
s life cycle, 

n IPM contact: Department of Food anc 
gement s Environmental Protection . B¥ 
-osram; 1220 Street; Sacramento, 

Agricultural Extension Program, 



d lesson on IPM appear in The Growing 
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Each fl owor seems so unique,' with its own special beauty. But they 

are all composed of the same parts. You and your friends are all 

unique 5 but you all have the same parts too: eyes 5 ears, nose^ 

£ iu'^e T ^ J h o r n s , . . 0 o p s 1 
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This game has students dissect and draw flowers to Ic-arn 
about their parts. 

*Each student should go into the garden and carefully 
collect one flow^er^ preferably one that nobody else has. 
[If there aren-t enough flowers to go around, have- 
students share). 

y are reseated, ask them to look carefully at their flower^ 
nd five or ten minutes drawing it and coloring in. 

■s look in a little mo redetaill 

e students to gently take their flowers apart and dra\< each 

Use this drawing as your guide to flower parts ^ and discuss 
net ion of each part. 
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Students should exainine, dra\s and' label the sepal? , petals, pistil, 
and stamens . 

Sepals bracket the petals, and are usually green and pho t osynt bet 
fproduce food from the sun! , 

Petal ^ can be all colors and shapes and smells, and serve to 
attract pollinators. 

The Pistil is the female part and is composed of the stigma, style 
and ovary, Male pollen lands on the stigma^ travels down 
the styles and fertilizes the egg in the ovary. The ovary 
is the site of fruit and seed formation. 

The Stamen is the male part, and is composed of an anther and a 
filament . The stamen is where pollen is produced . 
Usually the pistil is in the center of the flower and 
the stamens are all around it. 

Note: members of the daisy family (Compositae or 
Asteraceae) have composite floweri: the *-disc'' flowers 
in the center and the ''ray'' flowers (that look like 
petals). Each disc and each ray is a separate repro= 
ductive unit, with its own pistils and stamens, though 
many of them are actually sterile. 





What is the name of the pollen — bearing (male) part of 
the flower? the female part? What part of the flower 
swells to become the fi^uit and seeds? List the things 
that would change if, starting tomorrow, there were no 
more flowers. 



Flowers are the reproductive parts of plants. Their beauty and sweet 
smells attract the birds and insects that help spread pollen to other 
flowers . 

Who exactly are the pollinators? Let's zoom in on them in Flower 
Power, Part II . 
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^arii a'^ou: r-M i i r an.l their r o 1 a t i o n^^ h i p with llower^. 
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^tiwi: fl ow^er:^ and poll i na tor stiidonts learn 
> a ereat vaz'icty of pollinators, and that 
pueial relationship with certain kind^ of 

:V can ho read to student to introduce t!;c 



un 1 i K a n : ";a 1 s , p 1 a n ^ 




M 1 :u 



r ne i r ::;a i ^ . 



t p 



can*t move from place to place to 
rr:en does the pollen from one 
p 1 t i 1 i^female part) of another flower? 



-■■■'I 1 ina ^or^ come in. A nollinaior l^ 
leips i^prcad f^Iuwer pollen. idiere are all 
hirdr^, bat 5^ bees^ bugs, and niorel 
:::r'a r t ant po 1 1 ina tor . 1 Po 1 1 inat ors 



Tha t ' s whe^^^ 
a nv t :^ 1 :u: i r: 
k indr. of r w 
■ hv ^w; : h V v; 

drink nectar Irani trie flowers, and some i 1 ike honeybeesl 
collect and tai t the pollon, too. In the process they 
r^pread policii fr^nn flower to flower, without even tryinnl 

Once the p^^llcn fertilincr^ the ew:^ In the flower ovarv, 

rne plan* wili ^c ca: II pi^oduco fruit and seeds. So we 

i;ave j^o 1 I l aa t to thank for all our fruits and nuts, 

and lots of fM:r vecctables too! 



"Write t he I'o 1 I ow 1 n 
F^o II i n a t o r 
Beet I c 

hone\ bee 

iUi rr \ np r 1 v 
Mo SCI u i t o / 
But t or f 1 >■ 
Pa: 
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Wind A 
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s t on the bini r d : 

T>^p e of Fl ower Preferred 

white or dui 1 -coloredj fruity 
s p i c %^ odor 



or 



showy , bright petals, often blue 
r \= 1 1 0 w 

sniell^- of dead fish or meat 

small flower, often white or green 

red, orange, blue or yellow flower 

larijc flower, with fruity odor and 
lots of nectar 

rot^ f 1 o 'sV e r , little or no odor 

white or yellow flower with heavy 
f raL; ranee 

snail, odorless, colorless flowers 
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'^*^Note: grasses, corn, etc,, terd to be wind pollinated. Since 
they rely on the wind, they don't have to produce showy or scente 
flowers to attract pollinators, - 

*Divide the class in half. One group should be Pollinators, the 
other Flowers , 

^Assign each member of the Flower group to a flower "type,** 

^Have them_ write on construction paper a short description of what 
type of flower they are (i,c,: Bright red, no scent; or white, 
very s wee t - smel 1 ing , etc.). Pin the description to their shirt. 

"^Now take the pollinator group aside and w^hisper to each pollinator 
their new identity (honeybee^ wind, bat, etc,)^ 

*Then have the two groups mingle silently until each pollinator has 
found his or her --right" flower. CThey will undoubtedly have to 
refer to the chart on the board) . Remind the class that there can 
be more than one pollinator to a f lower some pollinators will 
like the same flower. 

^Since the Pollinators have no identifying tags, have each Flower 
guess in turn the identity of their pollinator ("I^m a bright red 
flower, so you* re probably a hummingbird!) 




Most scientists believe that flowers and their pollinator 
coevo 1 ved . That means that they changed over time to 
suit each other; they ada pted to each 

the flower? 



this 



each other; 
coevolut ion 



benefit 



other . How does 
the pollinator? 



During the game you probably noticed that often several 
pollinators like the same flower. For example, often 
bees and butterflies visit the same type of flower. How would 
that be an ''advantage** for the flower? 



^ — ~~~| ^Now go outdoors and have the Pollinators find a real 

flower they like! Then ask the Flowers to look around 
ffi^^EL the garden for their real pollinators. Can they find 
fy| any bees, hummingbirds, beetlesj or wind? 

ai__l%J *qq outdoors with students and sit quietly near some 
flowers. Watch carefully* What pollinators do they 
observe? How long do they stay on each flower? 
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demonstrate the variety of living organisiis and their 
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interrelationships in a little disturbed environment 



£fv\^[^l^[7^ fo^^^ Garden or natural environment; drawing boards; jour- 
LWp ^ nols: pen oils; insect refer^enoe books (optionalK 
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Choosing one location in the garden to observe 
S--^ we^kSj students .will record the habits of 
insects and changes that occur in this habitat. A 
habitat is the environment of a living organism 
necessary for it to survive. Insects and plants 
in the habitat wi.ll provide shelter and food for each 

To observe a habitat students should get as close to 
as possible, be very still and quiet, and disturb the 

little as possible. 




^Have each student choose his/her own magic, spot in the garden 
or a natural environment. Their spot should only consist of 
on^ or two mature plants. Avoid "visiting" insects (flying 
insects which visit each plant briefly). 



*Have students 
cover at least 
carefully look under 
around the plant. 



observe in their special spots until they dis« 
three different type^ of insects. They can 

leaves, inside the plants and in the soil 



^Have students drawth^ir special habitat in eluding 
and the insects^ loaations in relation to the plant 



the plant 



*Have students describe the insects in their journals: what 
does it look like? (winged , legSj mouth); where does it live?., 
'under the leaf, in the ground); what does it eat (tha plant. 




aphids, r'^ying insects). 



^Repeat this activity at least once a week for 3^^ weeks. 
Have students record the changes they observe in their^ habi- 
tat. Have SwUdents share observations. 



Which habitats had the largest, variety of insects? 
What kinds of insects were found in more than one 
habitat? What does the plant provide for the 
insects living around it? What do the insects 
provide for the plant? How could you control 
insects eating your plant without destroying other 
insects in your habitat? Categorize insects -and plants in 
your habitat as helpful or harmful to your plants. Explain 
your reasons for putting the insects in the different 
ca tegor ies . 



*Use insect guides to research the name and habits 
of the insects in the habitat. 

^Collect B saniDle of each insect to mount. Label 
it with what it eats, where it lives, and its 
relationship to humans. 
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It should be getting uncomfortable. 



«Act II. Scene 1. In Act II we will 
plant other kinds of plants between the 
corn plants. A new corn crop should 
assemble as before in the garden. Now, 
to keep those pesty weeds out maybe we 
could find some plants that eliminate 
the extra spaces in between the corn. 
Hmmm . . , should we use tomatoes? Well 
they might fit, but ^ I heard those corns 
talking about tomatoes and. they don't 
seem to like being very close to^them. 
They take up too much of their root 
space and also seem to mak'e corns a lit- 
tle sick. ^Well, we'd better see if We 
can find a plant that gets along better 
with the corn (refer to Companion Plant- 
ing Guide, p. 38"39)* American Indians 
used to plant pole beans alongside with 
the corn. The pole beans used the C0:'n 
stalk for support. The beans didn't 
strangle the corn and they actually 
brought nitrogen from the air into the 
ground to help feed the corn plants. 
Well corns, what do you think? Should 
we let these beans lean on you for a 
little support if they come thrcjgh with 
the snackSY The "bean people'^ enter the 
garden. Only one b ^an plant to one corn 
plantj please! 

^Scene 2. Now we still have a problem* 
It looks like there is still room for 
the weeds. ^ (Enter weeds again.) 

^^Act III. Scene 1. We'll : .ve to find 
•another companion for the corn and bean 
dynamic duos. Let's find a plant that 
is low to the ground, doesn't need too 
much light and one that won't put down 
deep roots, like the corn and beans. 
We've got to fill in pretty irregular 
spaces.*. What about squash? They have 
broad leaves, don't need too much light 
and the Indians planted squash along 
with corn an^d^^eans too. Have students 
emulate squ/sh plants by squatting down 
on their haunches. Fill in the empty 
spaces in the garden. 

Scene 2. Okay weeds, ready for 
try? /II right, but where will 
There is no extra space^in that 



x\\ 



the last 
you go? 
garden , 



and its sure hard for weeds to grow 
above the squash to get sunlight. Even 
a tenacious bindweed would have trouble 
finding a home in there. 



*And thus, the principles of companion planting are revealed. 

The garden has beconie a place where three crops can live 

together comfortably, support one another, and, even help each 
other to eat. 




How can companion planting prevent weed growth? What 
are three things to consider when choosing com Dan ion 
plants? Why can weeds grow easily in a field of corn^ 
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To' illustrate 



growth 



how the shape of some plants can affect the 
of other plants ^ especially weed s^^^^— — — — - - 




Construction 
coat hangers 
or bed . 



paper, scissors, glue, cardboard tubej^ 
, and/or sticks (for stams)s planter box 




like pa 
and clo 
want to 

growth 



Students will create their own crop plant then place 
it in the garden to dete^ mine the effect of its shape 
on weed growth. One w.._, that plants protect their 
food is by their shape. Some, like squash, might 
grow big broad -leaves that make so much shade that 
weeds don't get enough sun to grow. Another plant, 
rsley, might be short anu skinny, but it grows so fast 
se together that it leaves no room for weeds. What we 

find out is how the shape of a plant can affect the 
of weeds in the area around it* 




*Have each student design and construct an imaginary crop 
plant. Encourage a variety of designs-=tall skinny ones, 
short fat ones, etc. They need not be models of real plants, 
and the students can make up their own names for them* In 
their design, have them consider* how-the plant will get 
light j and how the shape will protect' tbe plant* 

*Next have the students prepare a bed of soil in a planter box 
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or a small bed outside, but without planting any crops. 



*Have each student plant their imaginary plants in 3/^ of the 
prepared soil. Leave one area "unplantad" as a control to see 
the number of weeds that will grow without the plants. Make 
sure there are no weads already grov;ing in either area. Leave 
the imaginary garden for two weeks, then return and have, the 
students count the number of ws^d plants in the area immedi-^ 
ately surrounding their own imaginary plant. 

^Have the students replant their imaginary plants in a pattern ^ 
they think would be the best way to keep weeds from growing. 



Did some plants have more weeds than others? Did 
some have none at all? What was the shape of the 
plants that had the fewest weeds around them? What 
prevented the weeds from growing? 
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11 plant threo experimental plots with the 

var'ied sp^jing to discover a WEy to keep 
growing bi^ and strong. All plants need 
hout light, 3 plant cannot grow strong and 



culd .ni^^t be weak and withered 



We will 



we can plsnu the radish seeds so that they 
light J but the weeds will be shaded and 



PLOT ^ 
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^ ^ ^ ^ ^ ^ 
^ ^ ^ ^ ^ 



PLOT 3 



*Tn plot ^1, plant the radisn seeds six inches apart with rows 
six inches apart also* 

^In plot ^^2 plant the seeds three inches apart with rows 3 
inches apart . 

*In plot plant the seeds one inch apart with rows one inch 
a p a t , 

^Water each plot exactly the same- 
^Weed tne plots completely at 10 days* 

^Then wait two weeks and count the number of weed s in each 

1 i U 

9 1^; 
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plot . Keep a 
in QBOh ploz . 



acunt of the number of weeds over one inch tall 

.nlsD keep record s of the space between the 
p^^nts until the radishes ^re ready to harvest. 



*;.nal:'zirg th^ results: Tnis demonstrates the DrinaiDle of 
interrerence , All garden systerns are designed^ to eliminate 
^co rn-jch extrs space for unwanted plants or weeds. The exper^ 
imsnt has the radish planted so closa together that when they 
get larger, or more mature, they will be crowded. To continue 
this experiment and to determine the optimum spacing for mature 
plants, tnin the radish so the leaves' just touch until the 
plants reach matjritv. 
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tainers for wBter cr sl^.rry t di 
den soil; masking tape; xarker ] Jc 
from some of the following plants 
pine, tomato, sagebrush, ti^bacco. 



^ach group ) ; aon> 
aach group ) ; gar- 
urn a 1 s ; leaves 
euca I ypt us , bay ^ 




He^ci tne following to studants as an introduction: 
Have you ever noticed how anirrials sometimes protect 
their food^-like a dog that growls when a cat comes 
near at dinner' time? But what do you suppose a 
plant might do if it wants to protect its food^^the 
soil, sun, air, and water it needs to survive? 

t gr-Qwl or QhsS^= or bite, sorne plants ha-^e 



c a Ti 



their own ways to 



Since they 
d isco V er ed 

their rood. Sometimes a weed 
crops f>om growing next to it. 
But other times ^ a crop plant 
is the one that gives off tne 
poison so weeds can-t grow 
underneath it. In this lesson 
we^re going to see if we can 
find pian.ts that protect their 
food by keeping weeds from 
growing near them by producing 
their own weed poison . 

^Divide students into experi-» 
ment groups of 5^ Give each 
group four one-gallon contain- 
ers* 

*::ave each group filJ their 
Gontainers with regular garden 
topsoil dug from the same area. 

^Have each group prepare three 
types of slurry. Finely crush 
leaves of one ofthe following 
types of plants: eucalyptus, 
bay, pine, tomato , sagebrush, 
tobacco. Dissolve the leaves 
in water so the mixture can be 
each container of slurr^y. 



scare off other 
c a n do this by 



plants that want 
preventing our 




poured through soil. Label 



*Label one soil container ^^water . Label the remaining soil 
Gontainers with a type of slurry, 

^For one week, *water' each soil container with the appropri- 
ate slurry. The one labeled ''water'^ will serve as a control 
so *W£ter* it with water. 

*After one week, count the number of weeds which germinated in 
each container. Record the results. Continue observing and 
'watering' i^or three weeks. 



^Did any group have a container where no weeds sprouted? I. 
sOy it shows that the plant that was crushed may have some 
chemical in it that acts like a poison to weeds* Have the 
students look around the rest of the school grounds to see if 
they can find any plants that have nothing grov/lng beneath 
them . 




Which slurry allows no weed growth? Why? Why is 
tLis an important adaptation for some plants? How 
can uhis help us in the gardei-? 



Try spraying the slurry with no weed growth on 
weeds in the garden* Record the results* 



expiore the many way? that in^^cct^ nftoct all life on earth. 




There are rore insects than any other creature on 
earth. They have been^ around for at least 400 niillion 
years 5 whereas people hav^e been on earth only about 100 
t h. o Li s a n d years . And w e a r e . s 1. 1 1 1 discovering n e 
kinds of insects! 



*Go into the garden. Sit quietly for sGveral minutes 
in a few different spots in the garden, and watch. What kinds 
of insects do you see? What are they doing? Are they eating? 
Be^.ng eaten? Now go around and look under rocks or lo^cs. What 
insects do you j^ce there? What are they doing? 

^Once back in your classroom, ask students to help make n list 
of the ways insects harm us and help us. Write it on the 
Examples might be: 



b lackboard 
Wavs Insects Harm Us 



Eat our crops (caterpillars, beetles) 

Hat wood Ctermitesj 

Eat clothes Cclothos moths) 

Stings and suck blood [wasps, 
mosqu itoes) 

Transmit diseases (some ticks transmit 
Rocky Mountain Spotted fever) 



^Now ask students to pretend that startin, 
be no more insects. Ask them to write a^ 



like without insects. flow would t h ings change? 



Ways Insects Help Us 

Many are pollinators 
(bees, butterflies) 

Bees produce honey; 
s ilkworms make silk 

Some are predators and 
parasites of insects 
that harm us 

Many are beautiful 

They are the food source 
for many an ima 1 s 
(birds , f rogs) 

I tomorrow, there would 
3 out what life would be 




2/^ I4i 



iV<^iblo answers are: 

n There wouldn-t be i\< nanv fruit;: and vegctiibles, Hce^^, i'or 
example, arc needed to poLIinnte nj)ple^, cherries, and 
eiicumbers, to name a few, K^theut pC' 1 I i na t c r s , there would 
be few of thei^e fruits. 

= Man%^ a n 1 nia 1 > wiUild die. Animals such s frovzs, birds, and 
art-eaters depen^! on insects for food. 

3 1 No h o n e V or silk. 

4 - No butterfly' wini^s* cricket calls, li^jihts from fireilies. 

5 1 No ino s qu i t o bites J 

And much much more. Insects are really very inipnrTant to life 
on e a r r h i 
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To identify the parts D-f insects, 



f 




By drawing an insect and labeling basic partSj students 
learn the important features of insect anatomy. 

*Copy the accompanying drawing of an insect onto the 
blac kboard : 




L&5 Fo!< SfeEArf^|^jfr 



"^Point out to students that virtually all insects share the 
following characteristics: 

11 Six jointed , legs (noter^that spiders^ which have 

eight legs, are not insects I) 
21 A body divided into three' main parts: head, 

thorax and abdomen. 

3) A pair of antennae. / 

4) Most have wings - usuall=y two p^yis . 

5) A hard outer covering called an exgskel eton . 

*Ask students to list as ma^ny differenr insects as they can 
(ec. mosquito, beetle, dra'gonfly). They look very different, 
don^t tliey? Yet they are all called insects, and have body 
parts in common. 

*Have students pick one of the insects fToin'%the 1 ist a^nd^ draw 
it, labeling all parts, Mako sure they include all pav^ts 
listed above . . . ^ , 




A moth and an ant have many characteristics in common, 
What are they?. /' ^ 
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u no :5 n ■] n :: i !: 



Thi^ 1^3:3on will gi^^e students the opportunity to 
ob3'?rv€ the metamorphosis of insects in their life 
, . e ot'i^^/;: egg j ^. arvaj pupa, adult. Mosquitoes 

^ :;tr- e-^^y lj rear^ . Aftei^ students have observed all 
31-]::/.::^ ^'f the cvcle, mosquito^-eating fish (gambusia 
.r ^ n be .introduced to r'einforce the 

.-^\ f c ■:: J a i n :nd demonstrate trophi c levels. 




t\rt. 





'o 6e FLOODED 
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^Fill a gallon Jar half way with pond water that has rnosquitu 
lapv3a (wigclers). Secure a cloth over the top. 




^llrivR r/n^ :}b5^^rv^ the wig^lers* development until 

they-ve seen all tour stages ot tna Gycie. (Note: the egg 
stage will not observed until after the first batch of 
::,j-lts l:4yo o^.^^o.; M o v =? 0 chnrt by the jar that allows stu-- 
■:onts to reo.^'ro the cote eaoh stoge is first observed. 



^In tneir jourrols, students can draw the life cycles and 
recor'd the nufr-ber of mosquitoes. 

fv>;;^s: oro I old on water or riooded ground. Most mosqui- 
toes soHLter their ogg^, but some species lay eggs in 
srnsll nooo-o whioh f-oot on the water. 

Larvae: live in the ^=/ater 0 Their manner of swimming has 
given them the name '^wiggler s . Wigglers must breathe 
air. At ono end of the body spiracles thrust up through 
the water *s surface. Larvae feed on algae and organic 
debris. There is usually enough present in the water. 

Pupae: are quite active and ^ d i f f e r e n t from most other 
insects. The comma-shaped pupa can be seen swimming to 
the surface of the water to breathe. In this stage, the 
air--breathing spiracles £^re on the thorax. 

Adults; emerge from the pupal skin at the surface of the 
water, and can light on the glass sides of the Jar or 
even on the water. Only females can bite, and have rela- 
tively thin antennae.. Males have bushy antennae. 

^Introduce 2-5 guppies or gambusia (available from mosquito 
control centers). Have students observe the changes in the 
mosquito population. The mosquito population is controlled by - 
introduction of their predator. Observe what stage of the 
life cycle the fish fee;d on. Fest management methods (both 



predstDr and sp r 3 y *co n t r a 1 ) srs often specific "o particular 
stages Df un-^ life cycle. Thi?' example 3f tha 1 ood chain al=j>; 
Jernonstrates trophic levels. Eaoh higher level of the food 
:rhain must consume more eriergy (food) than the lower level. 
Thus the populations of each level decreases as you move up 
the food chain. Thus food chains are also called food pyram- 
ids. 




What are the stages of the insect life cycle? How 
can we control the mosquito population? If we 
sprayed the mosquitoes with a poison , what else may 
be affected? 
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To introjuce *a in^Lnod of in J act cd 1 1 ec^ t ion and d em(=::: n s t r a t e the \ 
vari€ty of in^eoLs in a h a b i t a U — — "^^^^"^^"^"^^"^-^^ ^ — - 




See net myt^arials p . ?30, for= each small ^roup have: 
jar with air holes, insect ^ dentif icat ior^ book, mag-- 
Tying glasses^ Journals i 



This lesson la divided in tuwo sections* 
sLudents will make insect ccr:. Heating netf 
be aconmp I i shed in sniall ^rc— 5 ups resulting 
for ea-2h group of f i ve st uds nts, Part T. 
aoti V ies in col I eating irienti fy in g 



In Part I 
This can 
in one net 
contains 

insects. 



Part I 

^Detef^mine now rn^iny insect ooilecting nets you want^- to make. 
;Hvide your olnss into small groups ar — ;d have each r o u p _ m a k e 
their own not. Have mat e r i a 1 s prec u t for each grou^p. Follow 
directidns on paf^elso, (Nets csn be pu^ rchased from educationa 
supply houses or outdoor equipifient st^^resj 



1 



Part II 

^Mave each ^r^oup chcosc a 
Insects (r^rden, orchard ^ 



different 
field, et^ 



ii^ibitat for col lecting 



^Students should spend approx iRiatel y S 
The net should' be brushed through w©ec 
of trees, sweeping insects off the pis 
sweeps, flip the end of the net over r 
insects. Flip the net again toforaa 
torn of the net and examine thecatch^ 



SO minutes col .lecting. 

^SjbusheSj a r^=^ d b r a n c h a ; 
ants. After ^ few 
^he rim to tr&p the 

thn'insects o the hot- 




id 
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15^ 



four w i n 



r vrrtNi by ^:u^ w i :p- •' 



1 h 



5 ) 




Of 




thn int^nr^t 1 d en b 1 f i < ! t i mi book to id^^ntify thci in^- ^^aLi 

et^jrrnine i;tofjol-s food, WlKib o ha rVii ^ ti' r' i t U; a fio 

i;;o jr. 11 wiLn Lno ^^aiTiL' i^o^^-l Iimv^^ lii nr>rnmoir:' 



nave tKiah t'fMiui) slK^rn tHeir^ dL^aov 



c^rif?:j with th \' y\\f)\Q 



m . 
i 



oIeH:;o the innoot::! in t^heir fHibttats, (Or Y'ju mny wncimL to 
unt 4]ainplos oV some of Liu? innects. I) i o c t i ^jn 3 for m^- - ^ un t i. ru^ 
seot:i cnn b*^ tnorifi in In^pf^h bofiko rjt tJi*' 1 ibr ^iry,) 




Do different in f^eoto livo in diftHrent habitntr^s? Do 
dlf^rerent inseots Live in the nnmn hnb itnt? W^hnt 
n r n rn n h 'j p '~- t r i *5 1 i s t b t i n t ■ ^ J bi ."i = ^ ^ v» r ^ o 

they differ ? 

I flave students choo^je one Insont ^jnci wr'it'"^ ^it~^ory 
abf^jut it . H^jv^ thnm im^i^ine why tFj^ i n'^f^nt 
^) | developed its c harac t or i n t i e n (winf^rs, ^hewin/^ fnouth , 
00 1 or, etc.) to live in its environment,. 



EKLC 



^The defence attorne%^*y to am 
indicating that damage wa^ 
than their clients, thr ^na. 
s 1 u g < ? beetles, Uov: can 
should iook to discover oth= 



1 eavo^ 



Ue^crlbe and mai 




^Now ret urn to rlic classroor;^ 
the attorncv^ and judnc sit: 
impartial! ) 1 he prosecutor^ 
the ^^nail^ of pi ant - ca t i ^ 
prove their innocenco, by p 
have been done by other in^ 
tiiat the simple presence o5~ 
doet^ ;tot prove thi 



' No w 



;tot prove 
the 



■ r 



le ir gu 1 1 t _ 

doc ide ! P. 



I t gu lit; 



the i Lid n-" nui t 



. should gather cv id enc c 
caused bv pe^^ts other 
lis, (Wh ich one? ? 

=ou prove it?l Thev 



hem 



. and hold a mock court. Everyone but 
s as jury (remind the jurors to be 
should p: esent the evidence to convict 
and the' defense attorney must try to 
r esent ing cv Idence that the damage could 
ects. The defense attorney could suggest 
the snails near the scene of the crime 



.cineiTiber, innocent until proven guiltyl 
ec ide th.e sentence . 




Is it a 1 wa vs ea s; 
Whv or whv' not ? 



to tell what pest has been eating a plant? 



Did vour pest ^eo!i^^-= to have a favorite food in the garden' 
Would It die if yo u didn't grow that crop any more? 

Are all insects sts? 
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"\uTT^ Or Li^^^j:^^^ 






HPLDf H£ 



T D denionst ra^e tris feeding prefer #ncts of some c^ommon 



garden | 




5^1 len plastic petri dish covers^ garden insects, plant 



leaves j Journals 



>\pt^The day before this exc^eriment, aollec^t ten garden 



insQ^tfi and place in a Jar with air h^r^les 
feed . 



Do not 



Did you ever wonder what, insects eat? Not all 
insectp eat the same foods. Some lik^s to eat the 
leafy psrts of vegetables and some llUr^e the roots. 
Some irisects prefer other insects! Inr^ this 
experirnsnt students will construct an insect diner 
and sefwe food samples the invited insects. 

Collect a variecw of plant leaves from the garc^ en . These 
ill bG food sampll^es to determine the insects' ^preferences. 




Cut sifnllar siz^ discs from the plant leaves 



It is impor- 



ant that they the same 

n order to get curate 
es'ilts. 



si ze 



Turn each of th# petri dishes 
psidedown. pl#tt e 6 leaf sarn- 
ies around the ir^side edge of 
ach dish. LabfeJ the samples. 



The "diner" is fia 
pen for lunch, W 
nvite? Choose 
nsects from the ,2 
le , you may in v it 
oracious ester , t 
ucumber beetle 
lace Spot in on# 
ishes, Let Spo^ 
iner for 2^ hoUf» 
pot every 2^3 H^l= 
^ is mnc hi ng , 



w ready to 
ho will you 
e of the 
ar For exam- 
e a common and 
he spotted 
med Spot . 
of the pe tr i 
stay in the 

Observe 
rs to see what 



* Bepeat the same 
0 t her insects in 



»xperifnent with 
t^he remaining 
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petri dishes. To verify your rasults. introduce other insects 
of the some variety. 

^Estimate the a^Dunt of each disc that was eaten. Record your 
results in your journsl. You can use a chart similar to the 
wTi^ UelOv^^^ tr.jtj L:ie Scirue pi^^nL thst> we eat (xike cab- 

bage, lettuce, etc.) v;o wouldn't v/ant him in the garden eating 
our food . 




insects preferred to eat 
want them in the garden? 



v; h 1 0 h 
Do we 

food we eat? Which 



foods that 
How could 



we eat? 
you use 



a 



V: e to ^ o n e a ? 



t^ 



in the garden? 
t r: e a r d e n ? 



How 



Drotect the 
Insects ate fuuds we do not want 
can we encourage them to stay in 




P/fsJeA5MAM£: ^^^^^^^^ 



3 ^^^^^ 
5 

Co a] CLU^IO^'^ fme&iCi^ . . 



Z3H ISJ 





Hesd trie following to the students: 

S.:metimes it Eood for gardens to have plants that 
y--u onnnct eat. Even weeds can sometimes help 
certain crops. In this lesson we wil^ examine one 
w^y that weeds in a garden can reduce crop damage 
irotT. insect pests. Not all insects are pests in our 
gardens. For example, ladybugs help by eating insects that 
damage crops. They eat aphids that eat many vegetables, so we 
want to encourage ladybugs to live in our garden* One way we 
can convince ladybugs to do that is to make sure our garden 
has plenty jf :ittr active ladybug homes and enough food. So in 
this lesson we're going to try to find out where ladybugs like 
to live. 




^Divide the clsss into groups of students and have each group 
create thf?lr own ladybug hotel in a large glass Gontainer* 
They can plant whatever they want, as long as they plant some 
crop plants a^nd some weeds. Have each group plant different 
plant types .^"Transplant the seedlings into the terrarium with 
three' inches of soil on the bottom. Let the plants grow for a 
few week:-. 



*A3k the students to guess what plants the ladybugs will 
choose for Lheir r^oom in the ladybug hotel. Now get a 




Z55~ Ifhj 



''O'jsloan -:f laaybjg tourists^' and release th^m in the zerrBri-- 
ut:?, Alsc be sure to introduce some leaves ^lizh Bphids for 

f cod , Heturn .he next day dnd nave the students write 
whl^r plants the ladyhu^s have made their homes m . 




Zz they seem to like some crops better than others' 
Why? Do they seem to like weeds even better than 
crops? Why? Is there a food source on the plants 
tney rnaae their home? If you want ladybugs to live 
in your garden to eat insect pests^ which plants 
would you grow to attract them? 



int.o the garden with journals and pencil and tally 
n u rr. bar of 1 s d y b u g s y o u f i n d on d i f fere n t plants, 
sptjiflc plsnts have rnore ladybugs than others? 
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;Mir individiKil and coIlecLive consumption of enerpy explored 
in thi> unit with a look at sonie of the ways consumption pattern? 
can bo chani^cd. i^he foi lowini: luiit, 'Recycling' should be done in 
coniunctinn with t 1 i i ^ unit. 



i,e:^<on 'l itle^ R conncndo^ Grade Level s 



hnergy Pctcctives 4-6 

Are Vcui A Lo-lm^, User, Cr Saver ^-(^ 

Of Hncreiv? 

: ^ : :a J !::; - r J \- A: : :i :: 

liddie Hlcctr'ic And Motor ini; Mal-le 2-4 

Prctiiel Ho>: 1 - ^'^ 

Saino-O, Sa:iie-P 4-^ 

S 1 n i L %^ 2 - b 

I'he (ireat Clear I no Creation 4-^^ 



Special Materials 6 Where To Find 

Bij: M.:iC Poster = Ask at your local MacDnnald*s or fast food chain. 

*The above material is listed to assist you in locating it. All 

materials are listed with each lesson and inost are readily available. 



\ 





Jo examine the 



e n c r u \' 



HI r 1 i \^ 




a 1 i 



"^A^k students to list 10 way? in which they use, or 
benefit from the use of energy. Upon completion, 
ask them to individually rank order the uses from 
least important C^lf^) to most important C^l)- Piscuss 
Then have your class attempt to come to a consensus 
an the tlirce uses the>^ would choose to retain if the 
rest were eliminated. This should be the source of 
debate. Finally^ try to agree on the one most important 



'^i^esiL^n a home energy inventory. Ask each student to draw a 

r home 



roui;:: representation oi their home, 



cc^'ci '■^"*^^*^■^-^^■ 



T•^J- 



i 



^As overnight assignment ^ they should list their family* s 
home consumers of energy. These should be listed by room. 
Tlie next day discuss the uses and abuses of energy in their 
homes. Are all the energy=consuming gadgets necessary? Why 
do we use them? Which uses could be eliminated? reduced? 
What did people do 100 years ago? Did they have the same 
gadgets? How was the ir 1 if es tyle different? What can we learn 
from 



-Mr 
b 



changes that can be made in our actions 
ry cat egoriz ing these changes in energy 
on our behavior , For exampl e i 



that would 
consumpt ion 



6 o hi a \^ 



My 



inr 



'instill 1 ing insula! ion 



Some Impact On 
My Behavior 

Knowing what wc want 
from the refrigerator 
before we open it 



Alot of Impact 

Walking, instead 
of being d im v e n 
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Design a home energy report card with your class in 
order to assess home. use of energy. Attached is an 
energy report card prepared by a science class. Use 
any approach that you and your students feel is a 
valid test of energy ^consump l ion . Have the class 
take these home, and use for discussion the xt day. 



^Find out how three adults in your comrnunity feel 
about --the energy crisis''. 

^Project what your life would be like if electricity 
were eliminated permanently, 

"Choose a current source of energv and write an obituary 
for it. 
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:sm YOU A LOSER, USER, OR SA\^R OF ENERGY'? 



A>: Y^M?i RHPORT CARD ^ PREPARED BY NfR, B'S 4=B SCTENCE aASS 



Loser / " / 



IiifftrLictionff : CIRCLE the correct number at the r^ inx.^ .^^i /_/ 

end of each question, 

1. Peopilc in our hoii^e wait until they have a full load of 
c 1 o t he > b e f o r e do ing the 1 aund r%' : 

Z. (Xir frmiily decides what they mnt from the refrigerator 
before they open the door: 



Saver 




Never 


- 1 


Some t lines 




Always 


- 3 


Nev^r 


= 1 


Sometijnes 


^ 2 


Alrays 


- 3 





Peo|>le in oirr house take 


showers for : 


30 


or more m.ins . 
20 mins* 
10 mins. 


^ J. 

- 2 

- 3 




llie thenno^tat in our hous 


e is f^et at f" p 


ick clnsnst onel : SO^ 

70° 
60° 






People in our house leave 


unused 1 ights 


on: 


All the time 
Sometijnes 
Never 


- 1 

- 3 




Pen pie in ou r hot i s e lea v e 


curtains open 


at night: 


Ml the time = 


- 1 








Sometimes ^ 
Never 


- 2 
= 3 




People in our house leave 


the doors and 


windows 


Never ^ 


^ 1 




closed when the heater is 


on: 




Sometimes - 
Al xmys - 


. 3 


8, 


Our fireplace damper is closed when the 


fire is out: 


Never = 


■ 1 










Sometimes - 


■ 2 










Always - 


■ 3 








Don^t have a fireplace - 


■ 0 




(1ur house is insulated: 




Ci 

Ce i 1 ing , 


Not at all ^ 
Ceiling - 
filing S walls - 
vmlls § floor ^ 


- 1 
. 2 

■ 3 

■ 4 


in. 


People in our house use a 


spoon instead 


of a blender: 


Never = 


1 






Sometijnes - 
Always - 


2 
3 


11 . 


People in our house leave 


the radio/W on: 


Al ways - 


1 








Sometimes - 
Never = 

TOTAL : 


2 

3 
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To il lu?t rat e the amount 
TT r o cl 11 c c a ^ i n ki 1 e product 



n - 



fossil fuel enerny required ti 




Glow Cliart by taping the Big Mac 
nter of the chalkboarcK Using the 

the student -s trace the energ>y 
the p r o c c s s 1 n of s o ir e of the Big 
arid packai;ingj from their origins 
ir eventual refinement in the form 
or example the cheese originated as 
the cow was grass powered; the milk 
ine; pasteuriticd bv* i^as heat* pro=- 
t r i c i t V ; sliced by an electric cutter; 
chine; stored in an electric refrig- 
ket b>^ i^asolinc po\ver; etc. 



Repeat simulating tliat it Is now 18S0. The cheese was cut by 
a human , power cd by food which was powered by the sun; stored 
in nn ice cnnlccl rrfricorator: hauled to market ny grass powered 
horse; etc. Discuss the changes in life-style and energy use 
h e t we e n 1 o 8 (1 and to d a v , 



Re I'? e a t s i mu 1 a t t n. u t \\ a t 
look 1 ike? 



it is noi 



2080. What will this scene 




Vv \\ a t hap p e n e d to 
List foods w h i c li 
fl X p 1 a i n t }i e d i f f e r e n c e 
n a t u 7" a 1 f o o d . - 



e n e r g %- use over the last 100 e a r s ? 
require little energy to produce, 
between processed food and 



Ma ke a list o 
energy to c a u 
o n you r list 
movOj or does 
1 iv ing thing? 

Next j make a 
Try to figure out what 
necide whether movement 
energ)' that the object 
come f r0!n something els 
other countries to give 
V/hat non-living things 
very important ? 



f five living things that move. It takes 
se something to move. Does each thing 
have energv stored in itself to make it 
the energy come from a force outside the 
a in » 

of five non-living things that move, 
of energy causes each one to move. 
I non-living thing can ever happen with 
itself has made, or whether the energy must 
e. What do we in the US need to buy from 

us some of the energy we use each day? 
are moved by this enerj^y we think is so 



list 
type 
bv ; 
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n n 



n 



10 : 

V. .4 i 



i I /^j f 



rV'V 



/f n/u 



V 



n 



; To consider and discu^^^ their values rogarding energy and resoi rce 




Qctivitx' a \'alueii Continuuin. It is designed 
to dp student? look at^ the vvay they use their en^ 
vlrc ment and see what values this reflects. It is 
an adaptation from an activity in Sidney Simon^s 
\'a lues Clarification. 

Hx plain to students that a continuum defines both 
ends as extremes and then has rada t ions in between these 
extremes. For example: 

1 on a CO n t i nuu m might be hot and 5 on that c o n t i nimni 

vs o u 1 d b u c o 1 tl J Z J J J 4 \< u u 1 lI i3 o u u a L 1 0 n s bet c o n 
ho t a nd cold. 

Draw a line on the board with 1 at one end and 5 at the other 
e nd a nd 2 ^ 5 , and 4 in b e t vc e e n : 



1 



Define each of the extremes (1 and 5) as though they are people. 
Each will have a name and at least one ''energy- related** charac = 
t e r i s 1 1 c . 

Tell students that you are going to ask them an energy-related 
question* Then you will describe the kind of person that would 
be found at each end of the continuum. 

Have students answer the question for themselves by deciding where 
they would be on tlie continuum. nxample: 

^Tho question is: **[Iow do you use electric energy?'' 

^On the ^1 end of the continuum is Eddie Electric. He 
uses energy like there is no tomorrow. Me even owns an 
electric page turner so he won^t have to turn the pages 
of the books he reads. 

*0n the #5 end of the continuum is Barry Bulbsnatcher , 
He has only one light bulb for his whole house, and he 
carries it around from roi, ji to room, 

*Say: "The question is, 'How do you use electric energy? 
Are you an Eddie Electric who uses energy as though it 
will' never run out? Or are you a Barry Bulbsnatcher who 
is so afraid of using too much energy that he only owns 
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Ok are you somewhere in between?'' 
to tell the class where they think 



one light bulb? 

^Ask for volunteers 
the)' fit on the continuum. 

"Allow as many children to respond as 
now and then^ ask a child to 



explain why i/he 
on the continuum 



thinks s/he 



give 

f it ^ 



an 

in 



possible. Every 
cxampl e t nat would 
that particular place 



Other continuum ideas: 

'*How do you feel about using gasoline?'' 

#1 Bike-riding Betty. She doesn^t use any gas- 
using vehicles'at all. She rides her bike every- 
where she goes. 

^5 Motoring Mable, She uses the car every chance 
she gets. She even gets her Mom to drive her next= 
door to her friend's house. 



water?*' 



^How do you u^e 

-I Stanlcv Saver- He doesn't 
Me even uses the water when he 
bowl to water his garden. 

He figures 



^5 Walter Waster 

pav for all the water he wants lq use, su ne nub»es 
down his driveway every evening and leaves a sprinkler 
going near his window all night because he likes the 



waste a 
changes 

that he 
to use 5 



dron of water 
his* goldfish 

can afford to 
so he hoses 



near his window all night because 
i-ound of water running. 



'How do you feel about air pollution?" 

^1 Pure-Air Paul. He is so opposed to air pollution 
that he takes short breaths so he won't add as much 
carbon dioxide to the air. 



#5 Polluted Polly, 
lution she burns her 
doesn^t think to put 



She is so uncaring about air pol- 
trash in the back yard because she 
it out for the trash pick-up. 




Create your own. Children can think of many other 
examples. Each one can lead to good class discussion 
on energy and environmental issues. 

Discuss what v/as learned through this activity, indi- 
vidual Iv and as a class* 




':l^_LaTgc bag of pretzel sticks, three signs - Home; Near 
^tr'town, Far town; masking tape, MPG cards (see next page) 



This exercise can heir us look at our energy use in 
transportation. 

"Copy and cut tliC MPG cards. 



^Shuffle the MPG cards. bach player draws one card. 

*Each person gets six pretiels for gas and four pretzels for 
food, (Total ten pretzels for each game/} 

'^Use one pretzel for breakfast^ one for lunch^ and two for dinner. 
Start each game with n e w^ p r e t c e 1 s . Don't save t li em , 

The game is to: eat breakfast ^ go to work, eat lunch ^ go home, 
eat dinner, I£ you run out of pretcels you must stay where you 
are until the game is over. Play three games. 

*Game 1 - Everyone works in Near-Town and drives their own car. 

"Game 2 = Eve^^jone still works in Near-Town. 

How can you get everyone home? 

*Game 3 - Everyone works in Far Town, If car pools won't get 
everyone home, think up some new solutions. 





VOLKSWAGON RABBIT 

29 MPG - Carries 4 
(29 Steps per Pret-el) 

CHEVROLET CHHVETTE 
32 MPG - Carries 4 
(32 Steps per Pretzel} 



FORD LTD 
12 MPG - Carries S 
[12 Steps per Pretzel) 

FORD PICKUP TRUCK 
12 MPG - Carries 2 
(12 Steps per Pretzel] 



DATSUN B210 
34 MPG ' Carries 4 
(34 Steps per Pretzel) 



DODGE VAN 
15 MPG - Carries 8 
(IS Steps per Pretjel) 



CADILLAC ELDOR.ADO 
13 MPG . Carries 4 
(13 Steps per Pretzel) 



PORSCHE 
17 MPG - Carries 2 
(17 Steps per Pretzel) 



CHEVY LUV PICKUP 

2S MPG - Carries 2 
(2S Steps per Pretzel) 
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VW BUS 
22 MPG - Carries 7 
(22 Steps per Pretzel) 



He 
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io iiave ^*:uaoni< en^aLrc in a >i iiiailat ion ^cij'ie ai^ouT cnor4\^ u?e and consiinipt ion. 




Hi rferent cruun?; 



poorle think different ly about con^enai t ion 



"S:iine-o = Sa:ne = o'V lU>^cii^^ the >^tory briefly, then 
room into t^vo group^i: business per^on^ and home 

touTi to cut 



eur ^, inc lud inij new 
ttie u i i'tVrence^ can 
their 1 ir^t . 



Read the fable, 
divide the elas 

o^'aieT'^^. llie two groups mu<t think of way? for 
doxsTL on eneri:y confiuinpt Ion. lUieh k^roup should 
laws for future eon:?onaition. List on 
be seen. Have a >5poke>per^^on for each 



the 

1 \ st pOi5pibie 
the board .so that 
group explain 



Pirvus:^ the different nolnt>^ ^if view refl /CTed. r^ii^^suy^^ the rvnson^ for the 
differences. Have the two iiroups aiAia-e ni which cut> will be more beneficial 
to the Unm n-^ a wiple . As a e'.i^s, wrnte an ener^^y saving pol lc\^ for 



I'hv rouri of S:_unc-o-Sanie-Q wiis secluded , far away from the rest of the world. 
In till- rouii, even'! ri ing was always the saine. People drcjvo the sanie car year 
after vear after year, Thes' wore the s^uric ciothes for vears and did the same 
things in their leisure time. They never changed their life-style because the 
saiiie way wa^ aluays the right ray. The townspeople al\ui>^s used the same .amount 
of electricity, gas, and utiter. Sarno-o-S:Lnie-o had one gas line and one elec- 
tric 1 ine coming from Rig City 2,000 miles away. The town also had only one 
we 1 1 wh ic li u s ed an el ec t r ic "pujnp t o si ippl y t he town ' s wa t cr , 

Then, one day J.P*, trie daughter of the mayor, came back to Same-o =Same-o after 
four years of college. She was the first citizen of Smne-o-Same-o ever to go 
away to college. She had studied business and advertising. 

ilie first tfring J.F. did was set up a Business lionsulting Agency for herself. 
She consulted first with the gas station businessmen. She convinccxl them that 
they should advertise so people wxiuld use their cars more, Tliis would mean 
more gas sales for them. 

The new car dealer was J.P.'s next visit. .J.P. told the dealer tliat through 
advertising, ho could convince people that tfiey needed a big, new liLxurious 
car. The plan would make lots of money for him. 

The 1 fi nd sc a p i ng c om p a n > ' o f Sam c - o = Sam o - o wti s next. J . P . su g g e s t ctl that 
people should Imvc more plants, bigger lawtis, more outside lighting, and more 
outside gas barbecues. It was easy to convince people that more lights would 
be :^afer, more plants would be [jrettier, and outdoor entertaining would be 
more fun. 




The mana^^cr of the hojubircer stand wa< told he phould ujidate his packaging, 
!^clch item should be packaged ^eparatel)^ <o that the amount would look larger 
and the rood would stay wanner. J, P. convinced them that this way could 
save luciiiey in- ;::aking the hrunburgers smaller :uit the packaiUn^ bi^sier. Resides^ 
she rointewl out, packaiiing is only paper and plastic. 

Tiic ^encr'al store ouTier wiis not left out ot J. P.'s cainpaign. Trash compac = 
t o r s , e 1 ec trie m ix e r s cu r 1 ing i r o n s , electric c lU' 1 cr s , hair d r >'cr s , d i s h = 

i s h e r s , r b a g e d 1 s po s a 1 s , vra s h e r- s , d r )^ e s , a Ul! e 1 ch: t r i c t o% ^ s '.v e r e added to 
t hv s t o re ' s i nv en t o vv ^ llic clothing store OMier vsa s enc our a g ed to c ar ry rao re 
clothes made of nvlon so th^it they were i%Tinkle free. J. P. saw to it that 
swijran Lng pools and I lot -Tub spas were promoted. Air conditioning utis suggested 
for homes and businesses. 

/■ 11 o V e r Sani e ^ o ^ Same - o , t h i ng s began c lia ng i ng a n i d 1 %' . People began bu>' ing 

i g new cars a nd en er g)' ^ g o bb 1 i r^ g a pp 1 i a nc e s . Soon t h e e we r e many s w imii ing 

poo is being in s t a 1 1 ed . Giant green 1 auTi s we re all a rouri J . Hac h bu s i n es s 

air-conditioned and had a lighted sign that staved on all night to 
advert i se. 

With Scun e ^ o ^ Sam e ^ o ^ s one gas line a nd one e 1 ec t r i c line t h_e t ouii wa s now 
expericacing shortages, TIic city barely had enougl; electri-. ty to puinp ivater 
from its one well, nie ma>'or called the tourispeople together to discuss what 
should be done. 

'IVe must cut dowii our use of en^crgy^" She said. ''Maybe we .shouldn't water our 
lauias or fill our swirmiing pools." "Boo,*' said the people with large lawns and 
new swiiTUTiLng pools. ">tiybe we should cut doun on the lighting for businesses 
nrd -^-^c^^ "^ol^ in-' ^eu" cn.^^^ " -^-ald tbc ria%^c^ "Ben " ^^aid t^io bu^^ines*^ people 

The people of Same = o-Same-o diw^n't w^nt to cut down because they were accustomed 
to their new way of life, The businesses didn*t want to cut down because they 
were making so much money. /MaSj such problems! Vfhy are the people so unhappy , 
with so many problems, when before every^one w^s always happy about being the 
same? 



Describe what happened in this stoiy. VsTiy did people change the 
v.ay they lived? tSliat happened to energy consicnption after J. P. 
became a consultant. Why did the mayor call a town meeting? What 
do you think was the result of the town meeting? 
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io demonstrate that supplier o certain kinds of energy are 
finite. 



Play an "Energy Trip Ticket Game," List several places 
the students go in school. Charge one energy ticket 
for the cost of using or going to the following: 

recess pencil sixj-r-pener^ 

Spec I O- 1 prn 5 ^cts ri'^iv" i-AQ •foLuvin. 1 in 




ce 



Ditto the energy tickets and give each student 30. Have the 
students put their names on each ticket (kids can cut out their 
own}. fiach tiiae the student takes a trip, it costs one energy^ 
ticket. Place a box by the door and have students deposit \^ ^ 
t ickt t s . ' ^ 

Keep a record of how many tickets the students have left at the 
end of the day. Which students are wnsting energy? Which 
students are cons rving energy? How ;:?-e they doing it? Discuss 
energy saving ideas for trips in the sc ivool (e.g. ^ at recess I 
could go to the restroom and get a drink all for one ticket 
rather than using three tickets) . Stress the idea that in one 
trip we can accomplish several things. 



At the point where^ student ticket supplies begin 
running low, ^ discuss the idea of running out of 
tickets. There are no more energy tickets. How 
will we be able to finish the week without running 
out of tickets? What can we do to save? How will 
saving affect us? As th© students begin to feel the 
pressure of conservation, relate this awareness to the 
actual use of energy in the ^'real world". 





Have the students write a story: *"ihe Day the Energy 
Ran Out'N 
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To ruive stiidenti- develop 
to the necd^ f a \o<^\l 



a new f o rm of t lei po r t a t lo n 
fu 0 ] poo r wo r 1 d . 



su i t ed 




VutuvQ cnor.ay and transportation pystcnis may bo very 
dlfforcnr from toda)^-? standardp. 

If \^ou hn\-e an Ima ina t 1 on 5 yoii will have fun witli 
thi^.^ du<t let your creativity run wildi 



Inuigine that you are Gotta Cearloosc, a scientist and 
inventor who lives in the town of Fairview, Many citizens in 
oiir town have complained to the mayor that the air is not as 
clean as^ It used to bc^ gas costs too niuch^ noise levels are 
too high, etc. Because she is running for reelection, Ms. Win 
D. Bag J the mayor ^ has decided to do something about the problein 
C immed ia t el>s if not sooner!! . She has decided to ban all 
automobiles as a form of transportation. She has a sked you ^ 
Gotta Gearloose fw-orld famous inventor), to design a new form 
of transportation that w^ill not pollute the air. 

Think about these questions before you begin: 

*What kind of energy w^ill youi' ne\y form of transportation 
iise^ 

^Will it go on land, in the air, on water, underground, 

or all four? 
*Mov; many people w^ill it carry? 
*How big will" it be Csize-wise)? 
^What will it look like? 
*How fast will it go? 
*How safe is it? 

*Mow often wdll it need to be repaired? 
'^What will you name your creation? 

Draw a picture of your pol lut ion= f ree form of transportation and 
write a paragraph doscribing it- 



Share your creation with the class. Answer the above 
quest ions in your pre-sentat ion. 



Design an energy efficient town of the future. 






Tni^ unit is an ideal folluw-Lip to the energy unit, where students 
explored the uses and uhuscs of energy and wore introducccL to the 
concent of conservation. Reeycling Is the one do wn- to - oM'th 
conservation method that kids can do. Tt may be hard forsii^3rd 
'grader to insulate his/her home but collecting aluminum sd4^^ 
cans is as hands-on as thev can get. 

In this recycling unit, students will (have the opportunity to) 
learnOiow the cycle of recycling works, how their habits of re- 
source use and disposal arc part of that cycle, what can be done 
to reuse and reduce their wastes. 



.u^sui'i Titles Recommended Crade Levels 



:::!^cle - C:>^cle - Rocycl- . Z-n 

ihe (Acio of Rvcvclo 2-6 

Freeways rull Oi ikirbace 2-6 

Suir Survey ' 2-6 

A Human Paper F^actory 2-6 

Nh' s t 0 r \'C yc I e Hues sing uame 2-o 

Recycling At Vour School 2-6 



Special Materials S Where To Find 

Film, Recycling Our Resourc es - See material sheet attached to 
C i r c 1 e - Cycle - 'Recyc 1 e" lesson. 

^ The above material is listed to assist you in locating it. All 
materials are listed with each lesson and most are readily avail- 
able . 



This unit written and illustrated by the skilled hands of Dawn Binder 
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^1 



iTitroJuce ^iiuienis to i^Qnic rundaniental concepts of recycling 



Fo 2^ t V r "The I've 1 e of Rec yc 1 F i lin Recyc 1 ing Our 

Keru?iirce>=,^i'>5ee nttaclicd she^^t for materials roferencesl 



^Review witli cla^s the i:;eaning and examples of cycles: 
It^ec IT . 1 " n . Write the word CYCLH on the board. 
What doo^ this word mean? What are examples of 
c>xles? fseasonSj ox v gen cyclel A cycle can be 
de f i ned a> a circle that repeats itself over and over. 

-Write the letters RE in front of CYCLE to make 
W h a t d o c s t h i s \<o r d in e a n ? 1 1 o w is the r e - c y c 1 e a cycle? 
.Viio:^ uiiti uiscu^>- tiie pustcr "Tiie Cycl^ of Rec>'cle". How does 
the paper c\xle hej;in? Does the cycle have any end? . Trace 
throiiL:h the entire cvcle for paper. Whicli step in the cycle 
do you til ink is most important? Why? If the paper ends up 
ar the duinp U it stiirpart of t he^ r e -eye 1 e ? Why/Why not? 

^Ask the students to make a list on the ^chalkboard of items 
that can be recvcled. Whicli members of the class alreadv 
collect iteins to recycle? What kinds of things do they collect? 
Wh>' do the>^ do it? Ask the rest of the students in the class 
\s h \^ r h e y don't r e c y c 1 e . Ma k e a list on the board of these 
reasons, T^T sc u s s . 

*Show the film Recycling Our Resou rces {1^) miniites). Afterwards 
discuss more in depth the concepts recycling as shown in 
the iMlm, How can recycling help solve problems of pollution, 
energy shortages, overcrowded city dumps, and high utility 
bills? Why do we save money by recycling? Predict what kinds 
of things may liappcn in the future (near and farl if more 
people don^t recycle. 
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llV ^cycling Our ^a^urces 3rd ^^^^ 



i-P +hia nim '5 rw available 4hrouqh your ^hool district Une* 



en 

;+3 fielp Recycle 4+H-7+^n ^i^des 

* ( 1 minu+^ > Color 



Unc! 



e_Smi ley c-o€S fecycling grades 

J 3 mf nuTCS J Color 

K-ti+(. grades 
es, roior 



Kecycii 



b+h grcde am up 
IH minutes , cdor 



[Producfs' Made From _fec^.ied _ftper 

for Lfirfef-n^^S you will nefd coflecf (or have -HTe 
^tiiisri'te coLUcJ-0 H'lt "filbwinj i-fems whidn are. 
made {mwi pa^~ ujhicl'i has recycieci. 

neujspcxDer cereal tox 

b^bc^n' paper ban Canshuc^on popr 

napkin ^riling pper ^.^i^ 

Osrato^rci box -S+^nery , envelope , 

A^mo^^- all pflpr pycxiucte can te i-nade ■fionn 
recycteci pqpse-r; ratfw "HwT 'fro^ri necxJ wtocl-pp^er pMp- 
Help Scspprt "thosa cornpa.*i!es iha-f tXi in\/€5t (n 
using recycled materials. Look -ftr +hi3 /Symfcbjj:^ 
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o illustrate how the *'i7.ar bage explo>^ien'* is becoming a serioin 
n'oblein in Anierica, a ni'oblem which each of helps or hurts 
?v oiir Jailv liablti^ o f ' [;ia t e r ia 1 use, mL^^u^e, and re:.se. 




511 r ve\^ 



Short Hi^torv of Trash*', 
werkz^hects "i'ra^h 7allv*\ 



s t iident s el f - 




An 



are in 

:;:e 

inoi^e i 
s t n a e a 



X 

n f 



- P 1 

pl 
w!i 
\ 

on 

t a 

> e i. 
he a 
e )^ a 
n rina 



sens 
e rv d 
a 5 1 i 
e t hu 
t en 
r re 

t' - su 
r ea 
dd u 
t I o n 



a \^ 

r t 
we 
s o 1 1 

t iiu 

r \' e 
e i' 
r t 



n t r o 
we u 

\s O O d 

o t h 
don ' 

r c e s 

1 1:. 
garb 
he p 
Pi sc 



due e 

se ma t er ial s - -paper , metal, glass, 
--and everyda)^ we make dec is ions about 
row awa%' or recycle those materials, 
r even think about how w^e are using 
; we take thorn for granted and just 



AB 1 1' 



find out what your personal habits 
age and r ec >=cl Ing . When you c ompl e t e 
oints and then read the back page f.^r 
uss the questions and responses of the 



p e n o 

could t 
1 ■" 



1 

r ec %-c 1. e ino r e 



r^e ru 



*Shnw t 
a ino un t 
^0 yea 
boa rd 
awa\= e 
fill 
Cal i fo 
t ra >h . 
tajj s 
0 r egoa 



e rn 
of^ g 



r . ; 
why t 
veV 1 

0 n I' b 
r n i a 

r ic 

01 id 

to 



I he -;:rv. y aga : a . 
In circle the response 
your habits. How could 
and t hrew awa>^ less? 

ster "A Short History of 
arbage people ::iake increa 
fover SiK increiisel List 
his Is hanperiing. The av 

ton J f trash each y ea r . 
edrooin from floor to ceil 
la !■ 1 year people tlirow a 
tare this: that much tra 
bluck filling 2 freeway 1 
exicD. And that^s onlv 1 



Use. a different color 
? y 0 u w o u 1 d g i v o if >' o u 
vou be convinced to 



Trash". Why has the 
sed so much in the last 

some reasons on the 
eragc American throws 

That much trash would 
ing! In the state of 
way 14h million tons of 
sh would make a ten foot 
ancs all the way from 

vear = s \%o 
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^shcre docs all that jjarba -^c go? What kinds of 
problems Joes yarbapo make. 

I' Khero is the dump site in \-nur citv? Are you 
r 11 1 1 n i n L' o u L o f r o o m 
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t r o m V o 11 r 
the so 1 i - 
flab i t ^ ? 



'Oil r 



] 



t a i a i i _i W lm. K ^ f 1 ^ 
•iition to the city 
> f t ra =]i each 
write down 
\^ o 11 t h r o w a w a \ 



I o 



1 4; 



: o I 



Do 



what 
vou throw 



rash 



^ K ^ n £ 

and compare it to what 
Tal ly . ^ AI50 , ti\ 
clas^roonu Di^cus^ the r 
^lirvcv and I'ra^h Tall\^ she 



clump _ 
ear'? Before working on 
your guess about how many 
in a vear. Save this 



o u find o u t t r o m t h e T r a s h 



the w e 1 0 h t 



the 



t r ash 

^sults of the tally. Do 

f similar results about vour 
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/ofs' of s+rff. ^ ^k€S a y if 3^ 
ic^na Time Tor it oil c 



1 



Eiyerv' year' eaeh sn€ 
I CiTi-iie up to yeur s hguld^f'S. | 



cau^Us^ uJi?!4fr^ pollution. 



5 n 




^£:^ace v^■^'^l h^^Ve C\5fY0~- 



Ihe sojunc*'^ +0 fine. 
Wash Oroblevn ^5 




i/ y or +he ^frc^'Sh V 
v_-/bf= r^-cvcled. 0v usinq 
-file c^^^ie mrifenals o^er a^d oue^^^ 




/?ecyclina saves money, ^fl 
„„.rSv v4soc;rcet5, land ,plluhon 

and mc^ke5 jobs ]] a 

People + Recpli'nj S 

The FLf'ure 



Csri£«pt adapted frfim M«cDe«gy=5 Carp- 
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mm 




? 



- .o.' mahe ^i^mo^i^ atauf 

'''CxO tnUch qar-bo^e SOU ^^ii%J ataxy J an£ 
r.nU) mu'li '£u recy:,U. Most sn- 44ic "'-hr-r-'e 

Dn' -Nkit :^:] i-his self sarve/. Ujfwi dom ^ add up 
wr £c5re anrf. tiHut bac^ r^Tore in^r>ivchon. 

DO YOU , 

\_ Use bar'n Sides of a pqper before geffiri^ a neuj piece 

2 Ai'otci en-hriLj rake-cKjf -food tfic^f IS wrapped in manS 

jll'fferein f pacKacjeS f 

3 Uie di::?he3 ir'iijreqq or paper piafes 
U .%M5e piosnc and tiroLun paper tx:^gs f 
5. 5c\ve neios papers to recycle 

5. Keep cmiposf pile home =fer h'V-fchen scraps 
7 5f-!op Mr j^irije i^iks a-^^ i fhr! ff Srores/^ 
8, Use do+h napHin5 insfead paper- napkins? 
^. Save Scda cans instead of ffirowin^ fheni acUa^ f 

10. Recycle Scrap papers in yajr classroom ? 

I I Try riD+ to tx.y plasfc produc+s ? 

!2. rlX ihinqs- fnsfeid of tb.raxMng them ouf? 

IH- Remind ycvr ^friends to recycle ? 

15. Reuse glass jars m your kVfch^n f 

io- ^'Ve 'n^ia.qaZ(Vie5 fo ofher pople af-ft-r readfnj 

17 Think of necj toiys ^ reu-ic old thinjs P 

18 Buy pmducfs -fh.af will last a bnc^ fi'me ? 
TTir^k' abcxJf lAihf^f happens fhinqs s^xrH Id fie di>rn?3 
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Circ\€ ihe number 
Oftenl 



3 

3 
3 
3 

3 

3 
3 

3 

3 

3 
3 

3 

3 
3 
3 
3 



Add up ihe Columns hr ya^r Gran^i Tof^l 



2 



2 

-7 



2 
2 

2 

Z 

Z 
2 

2 

2 
2 
2 

Z 

2 
2 
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" I ^^O A C / 
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So or rnot^ 



SO-SO 



30 or Cess 



1 fc^uid use feme 



cm^erif^. You ^^rc ' 



adding more Kian y^^ \ 
ifi^^d the Ct^ dumpA 

( Th€-. recycle Cerrter: 



%jr habits at^e 

you Couid bt doiny 
more +0 



fry r€usui£j f4=c^m5 \ 
\^ beftre fTQi/irrig 

/ thfng 



Reduce 
Re use 



i i^y Ca^po5tin^ your 
^od Scraps flf- hoime^ 
or recycifng ai School 




Your frash haDits 
are G^Ej^T 

Keep up fHe good 
U/orK. TS/K to your 
parent and. ^iwds 

Thmfe up Some 
cra^fiVe ways +^ 
mak^ ^ym LESS 
Trash . 



h/OVs^ go te\cK and do the self ^Survey o^^n. Use a 
' drfferenf cobred penc^f or p€^ ^td ci rde" #ie numtore. Ilni5 
=fime txsK ^^rscff Xould X . . . befe each c^ueafi^on. 
Which .jf +m5h habf+s cauld yo^ change f U/hich ones 
do you i^ont; ^ change ? 

^member., exfery s^a you co((ecf a^. +fie afmef, e^r^ ptofe c^nrtamer 
you decide not +0 buy , even^ paper you ^^cycle at School ^ ^+ 
Adds up to rno n ey S^i/ed J trees sa ued ? ^eac^rtes ^Mtd * — 

ISj 
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To domonstrate how new paper is ma4e from used paper. 



oBucket (plastic tub], blender, sheets of used 
'writing paper (white), screen fine mesh - 9*' x 13" 
or as large as it can be to fit inside the pan, pan (large 
as possible, at least V deep), piece of cloth (old bedsheet) , 
sponge* sunshine, "Pounds and Mounds of Paper" drawing* 





*Paper that has been used once can'be recycled and 
ijiade int o/ne w/paper , How do they do this at a 
factory? " Guess the steps involved in remaking 
paper. (Write these steps on the board for later 
comparison,) Discuss the "Pounds and Mounds of Paper* 
sheet with class. 




^ How to Make Paper 



^Tear paper into very small pieces* 

^Fill bucket with warm-hot water, add paper, 
(ratii^ 1/2 paper * 3/4 water) 

^Soak the pieces till all are soft. 




^Fill blender 2/3 full of water and paper mixture. 
^Blend until it dxsolves into a thin puXpy texture* 
*Fill pan with 1" of water and set screen inside it 



*Pour the wat erf pulp onto the screen, 

^Swish-shake screen UNDER water to" spread evenly, 
(This is the most important step , If the layer 
of paper on the screen is too thick you will end 
up with cardboard instead of paper,) 



^CAREFULLY, SLOWLY lift the screen out of the water 
Let water drip through, 

^Set' screen on flat surface and place cloth over 
paper pulp on screen , Press sponge on top of 
cloth to get out all possible excess water. 




*Place paper on cloth in sun to dry out 
*When dry, peel paper off cloth. Use! 
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o 



and 




mo A of (§®(§r 



I'Nf +on of +rceh m €och ffirouJ 'n a. year rn^-f (y 

made up paper and paper prod ucte. All ■fhosfi 3ij Mac 
\A/rappers, Chtferibs boxes ^ /<l€anexes , and tooks add op- 




^ 680 Ite. 



460 !te 
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These questions and answers are a set of fun facts and figures 
to introduce recycling. Why- bother to recycle^ you may ask? 
Hopefully these numbers will begin to shov/ you that if we don't 
recycle we're needlessly wasting resources, energy and money. 



Read these questions aloud to the class, 
the answers. After writing the estimates 
back and compare the correct answers , Di 
came up with the guesses. 



People in California throw away 46 million 
tons of trash every year. If that much 
trash were stuffed into buildings 70- 
stories tall, how many buildings would 
be filled with garbage? 

Of all the garbage that Americans throw 
away, how much is paper? (What 

Is recycling a now invention of the last 
1 0 years ? ' 

Is recycling more expensive than using 
new materials? 

When an aluminum can is made (manu- 
factured) from a recycled can instead 
of^ £ rom new aluminum ore, how much 
energy is saved? 

Can motor oil be recycled? 

All paper products CAN be recycled. 
What percent of the paper people ^use 
today is recycled? 

If 501 of the paper that is used in one 
year were recycled ^ how much energy 
could be saved? 

A lot of our trash is made up of 
packagings, from products we buy^, 
Cpaper^ plastic, cardboard - a 

cereal box) What I of our trash is 
made of packagings. 

How many trees are cut down to make 
1' ton of\paper? 

Which of the following items does NOT 
decompose in the dump? 
^cardboard box *apple core *nail 
aplastic soda pop container 

19^ 



and have them guess 

on the chalkboard go 
scuss how the students 




100 buii4jnj5 



50 



h/o. Many ?'¥Uf%t-\ 
up the f 

Nfo, RecYfli'ng Costs less 
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on 



ly 10 X 
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The plASfii ^od&i 
Just tflfce +ii^€..0 




St> viHi t li i ilk 'iM vi' 1 i in: i ^» in'*^***^ iilea, niul ynii wniit 
Yuti, (yt^s y*Hi), ciwx sUirt a recycliiU' |)tu)U'ani at your 
^ ' s t lie M iV I.nb rec i pc : 

Step !, rnko kills C)4 pouiul: 



to kfiow 



liow 



II 



^Ucp 2 

Step '1 
Step 



Atlti siiuar 



lUoiui ill well crushccl aluininuni - ^ 
Sti!^ rill sniouthp (or I HO strokes) 
Bake in Hular nveii at *)n<* V, 



I oris 



Seriously now. . , Recyclinii al ycuir schotil is one o 1^ the nros! 
concrete ways W^v students to apply their new knowleilj^e arul^ iileas 
friun many of the science lessons in this cu r r i c u I uin- -eve ry t h i riK 
Irom cooperation, cycles arid change, values, to energy consumption 
and conservation. What better place to begin u x pe r i men t i ng and 
changing habits than at scliool? 

rhe Life bab Rocycling Program began as one o I' the inany [>roJecls 
coordinated by a tin i vers ity intern. Here's what tlie prngraiii 
consists of: a recycling station^ »i student recycliiig liuich club, 
a classroom and ofrice [iapor collecvion efiort, and school 
recycling contests. It is dusign^^^l ^*ct kids at the school 

involved in recycling by giving them hands-on, rimtLvatirig experi- 
ence, C^) rrovide a convenient , close to home, ilrop-olf station 
for parents, neighbors, etc, to luring the .'ccyc I ah I es , 



Our recycling station ccnisists of a simple jnctal shed which hous(> 
l>ar!els and wooden pal lets to hold the rilumintjin cans, 'c/ircN 
board, c Lass room-o f f ice paper, and newspaper that we collect. 
Kids from the recycling club take turns managing the station 
before and after schooU The Recycling Club meets at luncbtimc 
two days a week to play games, coordinate schedules, etc. 

School recycling drives arc held every few months as a way f 
enhancing student involvement and interest. Classes CQmpete to 
bring in the most aluminum cans and the most newspaper. Winners 
are awarded PRnn transportation costs for the local field trip of 



their choice. In 1981-82 the school recycled over 17 tons of news 
paper and 400 lbs, of aluminuml Clt's also a good fund-raiser,) 

How do you begin such a program? First get together a student 
Recycling Club at lunchtimes* From there, find or build some 
sort of collection site/shelter. It will help immensely if you 
have a local city recycling center to deliver the materials to 
when your station gets full. They can also provide you with 
barrels for paper collection* 

To recycle the classroom and office writing paper you may want to 
set up boxes in each room in the school and coordinate a system 
of getting them emptied regularly into the main station*/ 

GOOD LUCK 




